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Have you seen “The Reader’s Page” on page 59? We hope you will make 


full use of it in future issues. 
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“\EWIS SPECIAL Hollow Drilled 
| Staybolts in your locomotive 
are the best insurance against 
frequent shopping for staybolt 
renewals—they stay put! 





Care in the manufacture of 
the iron insures remarkable 
uniformity. It is very tough 
and ductile, its long silky 
fibres offering unusual resist- 
ance to shocks, vibration and 
the continual warping of the 
firebox sheet. 


Lewis Special Hollow 
Drilled Staybolts are good 
staybolts—they stay put! 


Lewis Special conforms to 
A. S. T. M. specifications. 
Write for samples, infor- 
mation and prices. 
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Readers of the Railway Mechanical Engineer who have 
found matters of interest to them in the department en- 
titled “What Our Readers Think” 


The need not be disappointed when they 
readers’ fail to find it in the accustomed place 
page immediately following the editorials 


because this does not mean that the 
department has been discontinued. For some time an in- 
crease in the interest our readers have taken in this de- 
partment has been evident and the number of letters we 
have received for publication has been so great that at 
times we have been embarrassed to print them promptly 
in the subordinate position the department formerly occu- 
pied. Therefore, in order better to serve this interest, a 
‘Readers’ Page” has been established, following imme- 
diately at the close of the “Shop Practice” section. As 
the title indicates, this page—and more if necessary—be- 
longs peculiarly to our readers. It is open to seekers for 
information on points of practice or other matters bearing 
on mechanical department affairs. It is open to those who 
will supply this information. It is also open to those who 
have opinions on any matters of interest to mechanical 
department officers and supervisors which they may not 
be prepared to present in the more formal manner im- 
plied by an article for one of the other departments, but 
of which they still wish to be unburdened. With a cor- 
dial invitation to use it, the editors place this department 
in the hands of the readers. 


Railroad shops have, from time to time, been the object 
of criticism by some who would comment upon their 
relative “inefficiency” as compared 
with modern industrial plants. To 
endeavor to make a direct compari- 
son between the two as a whole is to 
attempt something the ultimate suc- 
cess of which is doubtful. The industrial plant is, as a 
rule, engaged in a class of work which lends itself to the 
efforts of the production engineer. Production depends 
on the demand for the product and, once this demand is 
established, given the necessary supply of raw materials, 
the whole job can be planned with exactness and carried 
through to completion. In comparison, it is extremely 
difficult to forecast with any degree of certainty the de- 
mand for the “product” of the railroad shop. Even 
eranting this possibility there is one disturbing element 
that the railroad shop has to contend with—the emer- 
gency job. There is one basis of comparison, however, 
between the railroad shop and the industrial plant which 
is not only worthy of serious thought but which railroad 
shop supervisors can ill afford to ignore. That is the 
element of unproductive man-hours. Time studies in 
industrial plants have done much to eliminate idle time, 
‘rincipally because the time-study records have played up 
the enormous losses and evidenced the necessity for care- 
ful planning. The locomotive shop scheduling system 
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and the progressive car repair system are outstanding 
examples of efforts to eliminate idle time by careful plan- 
ning. And it is not unreasonable to hope that, by a 
scientific study of methods and an intelligent classification 
of repair work, the “emergency job’ may at least be 
isolated to such an extent that its effect on routine shop 
work will be negligible. Within the past two or three 
years many large repair shops have inaugurated produc- 
tion methods with such highly successful results that 
there can be no doubt as to the value of scientific plan- 
ning and its adaptability to railroad shop work. It elim- 
inates idle time, reduces the burden of supervision, 
anticipates delays and minimizes material shortages. 
These factors are all reflected in a lowered cost for main- 
tenance of equipment. 


Probably not a car foreman in the country, and certainly 
few railroad operating men, will dispute the statement 
that the proper inspection of cars 


The cael requires expert judgment on the part 
inspector’s of experienced car inspectors. Never- 
judgment theless, relatively few of these same 


car foremen are carrying on, to the 
extent desirable, educational work with their car inspectors 


or among the men from whom the future car inspectors 


will be selected. It is too generally assumed that a man 
with a few years experience on the “rip track,” a limited 
knowledge of the interchange, safety appliance and 
loading rules and the ability to copy car numbers is 
fitted to become a car inspector. 

Yet upon this man, picked without adequate considera- 
tion of the requirements of the position to which he is 
assigned, rests the authority to delay traffic by the mere 
act of applying a bad order card, or to pass upon an 
empty car intended for movement across the continent 
of a valuable and easily damaged commodity. This is 
the man who, in the exercise of his judgment, moves or 
delays the traffic of the country; for, as was pertinently 
said at the December meeting of the Chicago Car Fore- 
men’s Association, the car inspector’s authority exceeds 
in certain respects that of the superintendent and other 
higher railroad officers. After the traffic department, for 
example, has solicited a shipment, the agent furnished a 
car, the yard forces placed it for loading and then put 
it into a train, and the transportation department rushed 
it over the road, up steps a car inspector at an inter- 
mediate point and applies a bad order card. The efforts 
of the other departments to expedite the movement have 
gone for naught. The result is a disgusted shipper and a 
disgruntled consignee, all because the car inspector has 
exercised his judgment. If his judgment is poor the 
shipment has been unnecessarily delayed ; if it is good he 
has protected the movement of the shipment and other 
property. 

There is no employee on American railroads to whom 
more attention should be paid, upon whom more edu- 
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cational effort should be extended, for whom more in- 
centives should be provided, than the car inspector. 

The mere act of examining a man superficially will not 
suffice. Definite standards must be set, means provided 
for attaining these standards and frequent practical tests 
conducted by someone thoroughly familiar with the re- 
quirements, to check up each step of the progress made. 

Water rises no higher than its source; and an inspection 
organization can advance no farther than the knowledge, 
training and ability of the individual inspectors will 
permit. Improve the car inspector's judgment by careful 
training and frequent checks. 





Probablv no process among the many metal working and 
forming processes employed in the railroad shop depends 
for the success of its application so 
completely on personal skill and fit- 
ness as does the autogenous welding 
process. Like all other processes, it 
is true that many of the requirements 
for satisfactory and reliable results are of a perfectly 
tangible nature, controlled by ordinary methods of super- 
vision. Some of these factors are the selection of size 
and composition of welding wire, the selection of current 
value in the case of electric welding, or the character of 
the flame in the case of gas welding, the preparation of 
the surfaces of the pieces to be joined and proper design 
of the weld. But after a knowledge of these and other 
similar factors has been acquired and applied through 
systematic methods of supervision, there is still left one of 
the biggest factors in the success of the results—the per- 
sonal skill and adaptability of the welder. 

In most other shop processes, the quality of workman- 
ship can usually be determined by surface inspection of 
the work after its completion or by other equally tangible 
means. In autogenous welding, however, even though 
much supervisory skill has been developed, the shortcom- 
ings of the workman are, to a relatively large extent, con- 
cealed. The problem of workmanship control is, there- 
fore, to effect some means of determining in advance of 
performance what will be the quality of the workmanship. 
There is a growing appreciation of the importance of 
this difficult problem and its solution in being attacked 
vigorously in the industries, as well as on some railroads. 
Elsewhere in this issue will be found an article describ- 
ing a system of operator control developed primarily for 
the industrial application of welding which, however, 
should be highly suggestive of what can be done along 
similar lines under railway shop conditions. Perhaps the 
two most important points in this article are the sugges- 
tions with respect to training operators—never taking for 
granted that because a man has proved reliable on one class 
of work he may be entrusted with another without under- 
going special training to meet the changed conditions of 
the new job—and the other is the development of a system- 
atic and periodical check of each operator’s workmanship 
by means of sample welds, the quality of which may be 
determined by testing to destruction, either in the shop 
or the laboratory, or preferably both. 

The autogenous welding processes have been the means 
of effecting remarkable savings in the costs of performing 
many jobs in the railroad shop. In the developing of the 
art the processes have been applied in some cases to jobs 
for which apparently they were not adapted, but if the 
application of the processes can be brought to a suffi- 
ciently high state of perfection, they might still be found 
to be thoroughly adapted to some of these jobs. Such a 
state of perfection, however, can only be obtained when all 
elements of the process are brought thoroughly under 
control and not the least important of these elements is 
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the juality of workmanship. This can only be insured, 
first, by the teriperamental fitness of the welder, second, 
by thorough training under each set of conditions before 
employment on important work, and third, by the fre- 
quent and systematic checking of the workman’s skill and 
the quality of his performance by testing sample welds. 





Few developments in the railway field in recent years 
have made a greater appeal to the average railway officer 
or foreman than the movement to 


The help the younger men “find them- 
younger selves” and to develop along the 
men right lines. This was started in a 


large way two years ago at St. Louis, 
under the direction of the Railroad Y. M. C. A., and in 


connection with its triennial convention. That organiza- 
tion had been giving more or less thought to the needs of 
boys and younger men in railroad service for a number 
of years, and several experiments had been tried out at 
different points on a smaller scale. The first national 
gathering of the younger men at St. Louis was compara- 
tively small and in the nature of an experiment. It proved 
so fruitful, however, that a second meeting was held at 
Detroit a year later. It proved to be a great success, be- 
cause of the long and painstaking efforts of the local or- 
ganization of railroad men in developing the plans, and 
the co-operation of boys’ work experts from both the local 
and the national organization of the Y. M. C. A. In- 
spired by this meeting, the Chesapeaks & Ohio held a 
system younger men’s conference along similar lines. Natu- 
rally, on the basis of these three conferences, it was pos- 
sible to improve greatly the technique of handling con- 
ferences of this kind, and the national conference held in 
Pittsburgh last November proved to be very much more 
effective than any of those which preceded it. Moreover, 
there is every reason to believe that the Pittsburgh confer- 
ence will be followed up in the local fields and the inspira- 
tion which was started there conserved in a far greater 
degree than for the preceding national conferences. 

One striking illustration of this was the second annual 
Christmas banquet of the apprentices on the Missouri- 
Kansas-Texas at Parsons, Kan. The young men repro- 
duced the high spots of the Pittsburgh meeting in a sort 
of “mock conference.’ One of the principal features of 
the national conferences is the filling out of certain blanks 
by the young men. indicating what kind of work they 
would like to be engaged in ten years from now and why 
they think they are fitted for it. On the basis of these 
reports, small groups of the younger men are assigned 
for advice and counsel to practical railroad officers who 
are best fitted to help them. In addition to the reproduc- 
tion of the high spots in the important addresses at the 
Pittsburgh conference, the “mock conference” at Parsons 
reproduced these vocational counseling groups with ex- 
cellent results. It is significant, also, that at the Parsons 
meeting several of the general officers of the railroad, in- 
cluding Vice-President Whitenton and Mechanical: Super- 
intendent Warden, were present and made short addresses. 

The delegates from other roads at a number of local 
points have carried much of the inspiration of the confer- 
ence back to their fellows, and this is resulting in the for- 
mation of a number of American Railway Employed Boys’ 
Clubs, or similar organizations. In general, these clubs 
aim to encourage the boys along educational, physical, 
social and spiritual lines and to make them better citizens. 
It. is significant, also, that several of the railroad clubs, 
inspired by the Younger Railroad Men’s Conferences, 
have inaugurated “Younger Men’s Nights” and are doing 
much to stimulate a greater interest among railroad offi- 
cers and foremen in encouraging the younger men and 
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helping them better to prepare themselves for their life 
work and to fit themselves for better positions. It is diffi- 
cult to estimate the great value of this development which 
is steadily growing in size and force. Taken in connection’ 
with the increasing number of modern apprenticeship sys- 
tems in the mechanical departments of the railways, it 
promises to do much to insure the right kind of men and 
leadership for the future. 





Monorail material handling systems, equipped with 
electric, pneumatic, or chain hoists are used extensively 
in railroad shops and enginehouses 
for the transportation of heavy parts 
vs. from one department to another, or 
power truck from one machine to another. They 
are great labor savers as are also the 
gas or electric power trucks with jib crane attachments 
which are becoming increasingly popular with railroad 
men because of their flexibility and the fact that they can 
get from one place to any other quickly and lift a load 
from almost any position. A recent editorial in a foreign 
railway paper commenting on these two forms of inter- 
shop communication somewhat to the disparagement of 
the electric truck with jib crane attachment, brought the 
following comment from an American general superinten- 
dent of motive power: “The truth of the matter is that 
the electric trucks are invaluable. Our first equipment of 
this sort is in operation at G and it is surprising 
what can be accomplished with it. I really don’t think 
the average railroad outside of probably the X. Y. Z. 
(mentioning a railroad which has been a leader in the use 
of labor-saving shop equipment), appreciates the prefer- 
ence of these electric trucks to the monorail.” 

A careful analysis of the matter will undoubtedly show 
that the monorail system, with the particular type of 
hoist best adapted to individual needs, has its own special 
field of usefulness; the power truck, whether electrically 
or gasoline motor-operated, and whether used as truck or 
tractor, has another important field of usefulness; and for 
still other conditions, the power truck with jib crane 
attachment is by far the best adapted. 

It is not difficult to get enthusiastic about the modern 
power truck as used in railroad shops and enginehouses. 
[It is ruggedly built, powerful, economical in use and 
upkeep, and easy to operate. The particular electric truck 
referred to by the general superintendent of motive power 
was operated by an inexperienced man after 10 min. 
explanation of the functions of the various operating 
handles. At the end of the day, according to the testi- 
mony of the shop foreman, this man was apparently oper- 
ating the truck as carefully and as well as the manufac- 
turer’s representative. 

It may be said that the electric truck, while having 
ample power, is not a “mud horse,” or a “mountain goat.” 
Largely on account of the small diameter wheels, it 
requires hard, smooth passageways for efficient operation. 
With the crane attachment, it will handle a locomotive 
hoiler front, smoke stack, bell, air compressor, feed water 
heater, main rod or piston with equal ease. The older 
railroad mechanic who remembers how he had to rig up 

. “sky hook,” staging, or platform and chain falls, and 
hen look up four or five helpers to assist in removing 

me of these parts from locomotives, finally hauling the 
arts laboriously on a two-wheel truck through the shop 

- enginehouse, is duly appreciative and thankful for the 
modern power-operated truck which saves so much of 

ime and hard, dangerous manual labor. The master 
mechanic, shop superintendent and mechanical department 
head also are appreciative, for they can readily trace the 

fluence of the power truck in reducing locomotive and 
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car material handling costs and, moreover, materially 


speeding up the time when equipment can be returned 
to service. 


During the year 1925 the railroads handled a large, but 
not record-breaking, traffic ; they placed orders for a com- 
paratively small number of locomo- 
tives and freight cars and a few less 
passenger cars than were placed on 
the average during the previous three 
years; their purchase of machine 
tools and shop equipment varied but slightly from those 
made during the preceding year, and present indications 
are that they will continue on about the same basis during 
1926. The operating statistics for the railroads of the 
United States indicate a splendid locomotive performance 
and a continuance of the satisfactory equipment condi- 
tions which obtained during 1924. In these two features 
of the year’s operation, the mechanical departments of the 
railroads have reason to feel a large measure of satis- 
faction in that they have had no small part in the splendid 
record for effective service and efficient performance 
which characterized the 1925 railway operations. 

During the year Railway Age statistics show that orders 
for 1,065 locomotives were placed for service in the 
United States and Canada, which compares with 1,484 in 
1924; 2,026 in 1923, and 2,668 in 1922. The orders for 
freight cars for service in the United States and Canada 
numbered 93,458, which is the first year since 1921 in 
which the number of cars ordered has been less than 
100,000. Orders for 2,241 passenger cars were placed 
for service in the United States and Canada, and while 
there has been a less marked recession here than in the 
case of either locomotives or freight cars, the orders still 
are the smallest which have been placed since 1921; the 
figures for the three preceding years are 2,469 in 1922; 
2,477 in 1923, and 2,654 in 1924. An indication of the 
growing field for the rail motor car is found in the 
fact that 149 cars of this type, including trailers, were 
ordered in 1925, as compared with 120 in 1924, 76 in 
1923, and 51 in 1922. 

Elsewhere in this issue will be found a list of the ma- 
chine tools and shop equipment purchased by the railroads 
during 1925, this being the second year that information 
on this subject has been available. The interesting fact 
in the machine tool and shop equipment market situation 
is the insignificant variation in the amount of equipment 
purchased last year, as compared with 1924, and the fact 
that the budget information available indicates that there 
will be little variation in the amount of equipment pur- 
chased during 1926. Comparing this with the orders for 
equipment, there is evidence of a degree of stability in the 
shop equipment market which is lacking in the other, al- 
though it is worthy of attention that the two years for 
which these data are available have not covered a suffi- 
ciently wide range of railroad business conditions to indi- 
cate clearly what effect, for instance, a large increase in 
traffic might have in increasing shop equipment expendi- 
tures. 

During 1925 no marked change in the condition of 
equipment has taken place, although the tendency with 
respect to locomotives has been toward improvement. 
During the ten months of the year for which the data 
are available, the percentage of unserviceable to total loco- 
motives in freight service was reduced from 18.8 for 1924 
to 18 per cent for 1925. In the case of passenger locomo- 
tives, the same condition holds, with the reduction from 
18.5 to 18 per cent. Freight car conditions have remained 
practically unchanged, the per cent unserviceable to total 
cars on line having averaged 7.8 per cent for the first 10 
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months of 1924 and 7.9 per cent for the same period of 
1925. 

What is of particular interest, however, is the increas- 
ing service which apparently has been obtained from the 
locomotives actually in use during 1925 and the efficiency 
with which this service has been rendered. The average 
freight train loads during the months of heaviest traffic 
in 1925 were materially larger than they have ever been 
before. The average freight train speed has also con- 
tinued the tendency to increase which has been evident 
for the past two or three years. The combined result of 
these two factors was an increase of about 1,000 gross 
ton-miles per train-hour in the average freight train per- 
formance of the country during the months of heavy 
traffic in the fall of 1925, with something more than 
20,000, as compared with similar months of 1924 with 
something more than 19,000. Average train loads since 
July have exceeded 1,700 tons, exceeding by 75 to 100 
tons the average train loads during similar months of the 
previous year. No doubt, the larger train load is to a 
considerable extent a reflection of the increasing tractive 
force of locomotives in freight service. It is also, no 
doubt, partially the result of better train loading, although 
it is evident that this was not carried to a point of over- 
loading because during the peak traffic of October, which 
shows the largest movement of gross-ton miles of any 
month recorded, the average freight train speed was 11.6 
miles per hour, as compared with 11.4 miles per hour in 
October, 1924, during which month the total traffic move- 
ment was less. The miles per day per locomotive owned 
increased from 60.8 in October, 1924, to 65.5 in October, 
1925, and the miles per day per locomotive reported in 
actual service increased from 84.4 miles per day in 1924 
to 89.9 miles per day in 1925. In this performance an 
increase in locomotive utilization is indicated. 

Attention should also be called to the fuel performance, 
in which officers and employees of the mechanical depart- 
ment have had no small part. For the first 10 months of 
1925 the freight traffic of the United States was moved 
with an everage of 138 lb. of coal per 1,000 gross ton- 
miles. It took 148 Ib. of coal to perform the same service 
during the same period of 1924. Similarly, in passenger 
service, the fuel consumption per passenger train car-mile 
was reduced from 16.8 Ib. during the 10 months’ period of 
1924 to 16 lb. in 1925. 

During the first 11 months of the year for which actual 
data are available, there was an actual decrease both in the 
number of locomotives and in the aggregate tractive force 
on the railroads in the United States, although in those 
regions where material traffic increases took place, the 
ageregate locomotive tractive force increased. For the 
country as a whole all the statistical data bearing on rail- 
road performance affected by equipment utilization and 
equipment conditions all show that the situation has been 
eminently satisfactory, for which mechanical department 
officers and employees should receive the full measure of 
credit due them. 


New Books 
TRAINING Key-MEN 1n INDustRY. Report No. 75, Policyholders’ 


Service Bureau, Group Insurance Division, Metropolitan Life 
Insurance Company, New York. 


-This pamphlet (8% in. by 11 in., 20 pages), contains a 
number of important suggestions which will be of value 
to railroad supervisors who are interested in training for 
better leadership. In discussing the topic, “The Foreman 
Plays an Important Part,” the report contains the follow- 
ing significant paragraph. 

“In all probability few foremen appreciate what 
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important factors they are in the lives of those whom 
they supervise. If the day begins with a snarl from the 
boss, if the atmosphere is tense, if inefficiency and chaos 


‘prevail, it inevitably follows that work is performed 


unwillingly and carelessly, for the pleasure of working 
with a team and working well has been destroyed. The 
men themselves may not know why life is dull or why 
they do. not like to work in a certain shop or plant. The 
foreman, meanwhile, being unconscious of the nature and 
power of his influence, thinks his men uncommonly stupid 
and ill-dispositioned, while the production records tell the 
results of friction. 


“Obviously, certain characteristics such as leadership, 
self-control, initiative and tact are needed for good fore- 
manship. These qualities are born in men, but much 
can be accomplished through training to develop them, 
and thus the ability to bring forth men’s best efforts.” 


The report discusses first the several requirements of 
a good training course, which are listed as follows: (1) 
The management must have a progressive attitude and a 
sincere desire to share its knowledge and responsibilities 
with the foremen; (2) the leader or the instructor of the 
classes must know his subject and be able to put it over 
with the men; (3) the group of foremen must be care- 
fully selected; (4) the material presented in the course 
must meet a real vocational need. Each of these points 
is amplified and other requisites are also mentioned. 


In discussing what to teach the foremen, special refer- 
ence is made to a report of the Federal Board for 
Vocational Education in Bulletin 36, of the Trade and 
Industrial Series No. 7. This presents a complete course 
of foreman training, which can be adapted to specific 
industries or plants. Mention is also made of the course 
of study prepared by the Business Training Corporation, 
and outlines are given of the United Y. M. C. A. Schools 
course in foremanship, and also of a course prepared by 
the University of Wisconsin. 


Three methods of training foremen are discussed, 
including the lecture method ; the text study method, which 
is usually combined with lectures or informal conferences ; 
and the group conference method, which is best adapted 
to groups of 12 or 15 men. 


Other questions which are discussed in the report 
include the cost of foreman training, how to set up fore- 
man training, a statement of accomplishments in a number 
of industrial plants, and a short bibliography, including 
a few books, several articles in publications and a number 
of conference reports. An appendix contains an outline 
of the foremanship training course of the Submarine Boat 
Corporation at the Newark Bay Shipyard. 


MaAstTER BLACKSMITHS’ ProceEeDINGs. Edited by William J. 
Mayer, secretary, Detroit, Mich. 127 pages, 5% in. by 8 in. 
Bound in cloth. Illustrated. 


The report of the twenty-ninth annual convention of the 
International Railroad Master Blacksmiths’ Association 
held at the Hotel Winton, Cleveland, Ohio, August 18, 
19 and 20, 1925, contains many papers which are of inter- 
est and value to blacksmith foremen and others interested 
in the work of the blacksmith shop. Besides the regular 
business reports of the association, the book contains re- 
ports and papers on such subjects as autogenous welding, 
carbon and high speed steel, drop forging, frame making 
and repairing, heat treatment of iron and steel, reclama- 
tion and tools and formers. The various papers and re- 
ports have been carefully edited by the secretary, Mr. 
Mayer, and the arrangement of the contents is such that 
any information desired is easy to find. 
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Texas & Pacific 2-10-4 locomotives 


Engines, known as Texas type, have four-wheel 
articulated trailer—Tractive force 


with booster, 96,000 lb. 


HE Texas & Pacific has recently received 10 loco- 
motives from the Lima Locomotive Works, Inc., 
which are the first to be built with a 2-10-4 wheel 

arrangement. These locomotives are known as the Texas 
type, and are similar in the principal characteristics of 
their design to the Lima A-1 first placed in service on the 
Boston & Albany early in 1925 and since tested on several 
other roads. Both designs include the articulated four- 
wheel trailing truck carrying a large firebox; both have 
articulated main rods, and the cylinders in both cases 
operate at a maximum cut-off of 60 per cent. The new 
locomotives, however, have one more pair of driving 
wheels, making a 2-10-4 wheel arrangement, which in- 
creases the length of the boiler and the tractive force. 

















The fire-box is equipped with Nicholson thermic syphons 


They also differ from the Lima A-1 in that they are fitted 
for oil-burning service. 

The new locomotives have a total engine weight of 
448,000 Ib., of which 300,000 Ib. is on the driving wheels. 
With a boiler pressure of 250 lb. and 60 per cent cut-off, 
they develop a tractive force of 83,000 Ib., which is in- 
creased to 96,000 lb. when the trailer booster is in 
operation. A comparison of these and other of the prin- 
cipal dimensions, with similar dimensions of the Lima 
A-1, is given in the table. 


Referring to this comparison, it will be seen that the 
weight on drivers of the new type locomotive averages 
60,000 Ib. per pair, which is 2,000 Ib. less than the average 
driving wheel loads of the Lima A-1. The weight on 
both the front and rear trucks, however, is greater than 
in the case of the former locomotive, the total difference 
in weight amounting to 63,000 Ib. 

A comparison of the boiler proportions of the two 
designs is also of interest. While in total evaporating 





Comparison of Texas & Pacific 2-10-4 locomotives with Lima 
2-8-4 locomotive 


; 2-10-4 2-8-4 

Cylinders, diameter and stroke, in.....29 by 32 28 by 30 
Cut-off in full gear, per cent.......... 60 60 
SS eer rr Te 250 Ib, 240 Ib. 
Weights in working order: 

OE Ea lll 248,000 Ib. 

EE rr 41,800 Ib. 35,500 Ib. 

SS eee ree 106,200 Ib. 101,300 Ib, 

TE ii i5oc concn weasenes seen 448,000 Ib. 385,000 Ib. 
ee a aS ee rer 63 in. 63 in, 
Heating surfaces: 

Firebox and combustion chamber..... 473 sq. ft. 337 sq. ft. 

po eS SO eae Secwe 4,640 sq. ft. 4,773 sq. ft. 

TOtEE GVRDDORURE. 6.6:.00.060c0s0006008 5,113 sq. ft. 5,110 sq. ft. 

OS ae aaa rr 2,100 sq. ft. 2,111 sq. ft. 

eee re 7,213 sq. ft. 7,221 sq. ft. 
PRR SG sh icaccnaeddusssnesinnco ae 100 sq. ft.* 100 sq. ft, 
Rated tractive force: 

PEE Ce iictnrkeenos sss od aGs0e abe 83,000 Ib. 69,400 Ib. 

ES eS een 96,000 Ib, 82,600 Ib. 
oe are rer rrr 3.58 


* The firebox is fitted for burning oil. 





heating surface and superheating surface the new locomo- 
tives differ but slightly from the A-1 locomotive, there 
is a material difference in the distribution of the evaporat- 
ing heating surface as between the firebox and tubes. The 
tubes and flues in the new locomotives are 1 ft. 6 in. 
longer than those in the earlier locomotive, but are fewer 
in number, accounting for the reduction in the amount of 
tube and flue heating surface. The firebox, however, 
including the combustion chamber and the two Nicholson 
thermic syphons, has a materially larger amount of heat- 
ing surface, the proportion of firebox heating surface to 
evaporative heating surface thus being increased from 
6.6 per cent in the Lima A-1 to 9.26 per cent in the new 
locomotives, a difference which, on the basis of Cole’s 
ratios, would account for approximately 10 per cent more 
evaporating capacity. The increase in cylinder tractive 
force from 69,400 Ib. to 83,000 lb. amounts to about 19 

















The boiler—The fire-box measures 150% in. by 96% in. at the mud ring 
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The total weight of this engine is 448,000 lb.., the weight on drivers, 300,000 lb.—The articulated trailer carries 106,200 lb. 
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per cent. The Texas type locomotives will be assigned 
to the Ft. Worth and Rio Grande divisions between 
Marshall, Tex., and Big Springs, a distance of 450 miles. 
The ruling grades on these divisions approximate 1.5 per 
cent and extend from five to eleven miles in length. 
Heavy curvature is encountered, making necessary the 
use of the booster in ascending the heaviest portions of 
these grades. 

The boilers of the new locomotives, aside from the 
increase in length made possible by the increase in the 
wheel base, differ principally from the boiler of the A-1 
locomotive in the inclusion of a 42-in. combustion 
chamber, in the location of the dome just in front of the 
combustion chamber, and in the use of an inside dry 
pipe. It will be remembered that the dome in the earlier 
locomotive was located on the front boiler course, with 
a short outside dry pipe. The dome course in the new 
boilers is 98 in. in outside diameter, this being reduced 
by a taper course to 86% in. at the front course. A 
shut-off valve, by which the entrance to the dry pipe may 
be closed, is located in the dome, the operating handle 
extending out through the right side of the dome. The 
tubes are 21 ft. 6 in. long and the tube sheets are laid out 
with 184 flues 3% in. in diameter, for a Type E super- 
heater of 92 units. With the exception of the change in 
the dry pipe, the front end arrangement is essentially 
the same as that of the Lima A-1. The unit bolts of the 
superheater header are accessible through a rectangular 
opening in the top of the smokebox shell and the Chambers 
front end throttle is located between the superheater 
header and the branch pipes forward of the smoke stack. 

The firebox, which has the same inside dimensions at 
the mud ring as the Lima A-1, is fitted for oil-burning 
service, with a 4-in. Booth burner entering the front of 
the draft pan which is set back about one-third the length 
of the firebox from the front of the mud ring. The loco- 
motive is designed, however, for possible later conversion 
to coal-burning service, in which case the two Nicholson 
thermic syphons will serve as arch supports. 

The locomotives are fitted with an Elesco feedwater 
heater carried on brackets on the front end. The feed- 
water pump is located under the running board on the left 
side of the locomotive. 


Cylinders, frames and running gear 


The cylinders are 29 in. in diameter by 32 in. stroke. 
They are steel castings with Hunt-Spiller gun iron bush- 
ings and, like the cylinders of the Lima A-1, the exhaust 
steam is carried from extension valve chamber heads 
through cast pipes which are bolted to openings on the 
front and back faces of the saddle casting, from whence 
the exhaust steam is carried inward and upward through 
cored passages to the exhaust nozzle base at the top of 
the saddle. These are the only steam passages in the 
saddle portion of the cylinder castings. The exhaust 
nozzles are fitted with tips having the Goodfellow internal 
projections. 

This cylinder construction is shown clearly in one of 
the illustrations. It has made possible a reduction of the 
metal sections such that a saving of approximately 4,000 
Ib. has been made in the weight as compared with equiva- 
lent cast iron cylinders. 

The valve chamber bushings are fitted with the usual 
auxiliary starting ports necessary where the locomotive is 
to operate at a limited maximum cut-off, and'in order to 
effect the maximum attainable smoothness of starting 
torque the cut-off at the front end of the cylinder is. 
increased to 63 per cent at starting and slow speeds by 
lensthening two of the ports in the front valve chamber 
bushings. Where the auxiliary starting ports were 
formerly placed at the bottom of the bushings, they have 





8 


been moved around to the outside of the bushings in the 
Texas type locomotives, making them accessible for 
examination and cleaning by the removal of plugs from 
the outside walls of the valve chamber. Steam distribu- 
tion is controlled by Baker valve motion producing a 
valve travel of 834 in., and by the Alco reverse gear. 
The frame and running gear designs are the same in 
principal as those of the 2-8-4 type locomotive. The 
main frames terminate just back of the rear drivers and 
between them is bolted a heavy steel hinge casting in 
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Detail of the piston bull ring and Hunt-Spiller Duplex 
sectional packing rings 


which the tongue of the articulated trailing truck is 
secured by an 8-in. hinge pin. Continuity of the alignment 
of the main frames and the trailer frame in every respect 
except lateral turning is secured by the bearing of the 
top rail of each main frame upon a sliding surface on the 
hinge extension of the trailer frame, and Ly supporting 
the rear end of the firebox directly on the rear end of 
the trailer frame through combined expansion and lateral 
motion roller bearings, one on each side of the locomotive. 




















The cast steel cylinders, showing one of the outside exhaust 
passages and a back valve chamber head 


The front-end of the firebox is supported from the rear 
end of the main frames by buckle plates. 

The five pairs of drivers are continuously equalized on 
each side of the locomotive, starting from a fixed point 
back of each rear driver, and are cross-equalized with the 
engine truck. Each side of the trailing truck is equalized 
as a unit. This is the same system of equalization as that 
of the Lima A-1. 
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ded on the outside, on the other five, on the inside 


Longitudinal section through the boiler—On five engines the firebox seams are wel 
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The trailer frame of the Texas type locomotives is a 
one-piece steel casting, the front end of which forms the 
hinge and in the rear end of which is incorporated the 
pocket for the Unit drawbar between the engine and 
tender and on which is mounted the Radial buffer. This 
casting is shown in one of the photographs. 
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than enough to relieve the trailer of its load. The 
booster, which drives on the rear pair of trailing wheels, 
is supported from the truck frame by a yoke casting 
behind the wheels. 

The five pairs of drivers are driven by articulated main 
rods of the type used on the A-1, driving on the third 
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Boiler sections, showing the tube sheet layout for the Type E superheater units 


The cab is supported on cast steel arms which are 
bolted to the rear corners of the mud ring and in which 
are incorporated the top members of the expansion and 
lateral motion bearings. The wind sheet extending down 
from the rear end of the cab deck is divided into two 
parts so that by the removal of the lower sheet it is 
possible to run the trailer truck out from under the loco- 
motive without lifting the rear end of the boiler more 


and fourth crank pins. Side rods distribute the load 
from the third pair forward to the second and first, and 
to the rear from the fourth to the fifth. An interesting 
feature of the rod arrangement is the setting out of the 
back side rod pin bearings 3 in. from the face of the 
wheels, the increased clearance thus provided being used 
to bring the center of gravity of the counterbalance of 
the fourth and fifth wheels out nearer to the plane of the 





The articulated main rod connection between the third and fourth driving wheels 
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reciprocating parts. The forward driving axle is fitted 
with lateral motion driving boxes designed to provide a 
total lateral movement of 1% in. 

The material in the main and side rods is normal 
carbon-vanadium steel. The piston rods and crank pins 
are of chrome-vanadium, heat treated, the main crank pins 
being hollow-bored and the others solid. The piston 
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The reverse shaft is five inches in diameter, with a two-inch 
hollow bore 


centers are Carnegie rolled steel fitted with Hunt-Spiller 
gun iron bull rings and packing rings. 


Lubrication and auxiliary equipment 


The cylinders receive lubrication from three sources. 
The principal source is a Nathan Type DV force feed 
lubricator, the four feeds of which deliver oil to the 
cylinders and the valve chambers. A Nathan five-feed 
hydrostatic lubricator is provided for the air pump, the 





The fireman’s side of the cab, showing the wardrobe locker 


feedwater pump and the booster. The other two feeds 
are connected to the steam pipes as high above the 
cylinders as the fittings can be conveniently applied. In 
addition to these lubricators, a National Graphite Com- 
pany pendulum type graphite lubricator is fitted in the 
neck of the superheater header where the saturated steam 
enters. 

Superheated steam is carried back from the superheater 
header to a superheated steam turret on the left side of 
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the boiler just in front of the cab. This header furnishes is increased in volume and sharpness by the use, of super- 
steam to the air pumps, the feedwater pump, the head- heated steam, and this location—made possible by the use 
light generator, the blower and the fuel oil heaters and 
The whistle, which also uses superheated steam, 
is located well forward on the boiler alongside of the bell. 
The whistle fitting is welded directly on the superheated 
steam pipe which feeds the turret. The sound of the whistle 
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The engineman’s seat is spring suspended and folds back— of the Parsons pneumatic operating rigging—protects the 
The whistle valve is shown on the side of the cab . . occupants of the cab from the unpleasant effect of this 
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General arrangement of the oil burning equipment 




















Front of the T. & P. locomotive, showing the location of the 
two cross compound air compressors 














at the front of the arm rest sound at close range. Placing the whistle well forward 
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on the boiler and to one side, where it is not directly 
behind the stack, is also expected to effect some improve- 
ment in the forward projection of the sound. 

One of the interesting details on this locomotive is the 
Unit pipe clamp and bracket for the main reservoir and 
running board. This provides a secure anchor for holding 
three lengths of air radiator pipe above the reservoir. 
The clamps are securely held by the same bolts which 
hold the running board in place. 

One of the photographs shows the arrangement of the 
back boiler head fittings in the cab. It will be seen that 
great care has been exercised in arranging the control 
apparatus where it is conveniently accessible to the engine- 

















The trailer frame casting 


man and will not interfere with his movement to or from 
his seat. The water glass, the hydrostatic lubricator, the 
various pressure gages and the Boyer speed recorder dial 
have all been grouped and disposed where they can be 
seen at a glance, most of them directly in front of the 
engineman, but without interfering with his view through 
the front cab window. The whistle operating valve is 
located against the side of the cab just forward of the 
engineman’s arm rest where he can press it without taking 
his attention from the track. 

Considerable attention has also been given to arrange- 
ments for the personal convenience and comfort of the 
engine crew. The engineman’s seat in addition to being 
spring upholstered, is also spring supported and adjust- 
able in height. It may be folded back out of the way 
when room is needed by workmen employed in the cab 
or when the engineman wishes to work standing up. 
Built onto the wall of the cab back of the fireman’s seat 
box, is a wardrobe locker. ‘This is accessible through 
a high door back of the fireman’s seat and also through 
a small door at the bottom in the gangway. An ample 
luggage rack is also provided under the cab roof over 
the gangway. 

The locomotives are served by tenders with a water 
capacity of 14,000 gallons and a fuel oil capacity of 5,000 
gallons. The tanks are of the Ralo-Acme type of con- 
struction, carried on Commonwealth cast steel frames and 
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The tender has 


two Commonwealth six-wheel trucks. 
been designed to permit the application of a stoker with 
a minimum of alterations should it later become desirable 
to convert the locomotives from oil-burning to coal-burn- 
ing service. 


The principal dimensions and proportions of these 
locomotives are given in the following table: 
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Some suggestions for future locomo- 
tive development 


Electric control of steam distribution—Multi-cylinder 


construction provides smooth torque 


By William A. Newman 


Mechanical engineer, Canadian Pacific, Montreal, Que. 


Part I 


the steam locomotive has been along the lines of a 

natural increase in capacity, weight and refinement 
of details. At the present time, we find that through 
normal growth, the modern locomotive in America has 
just about reached its ultimate stage of development as 
regards physical restrictions of height, width and length. 
The weight factor is also becoming one of extreme 
seriousness, with the continued increase in loads on the 
axle. 

The present trend of development still appears to be 
along the lines of further increases in capacity, together 
with improvements in operating and fuel efficiency. 
Efforts in this direction are in the main still centered on 
refinement and changes in details of construction, together 
with the addition of auxiliary equipment and appliances. 
In Europe and to some extent in America, there is also 
a considerable tendency towards experiments with new 
forms of power application such as the steam turbine and 
both the indirect and direct drive Diesel locomotive, a few 
of which are in actual operation. 

In considering the possibilities of the locomotive of the 
future, possibly the electric locomotive should merit first 
consideration. It has many manifest and marked ad- 
vantages as an operating unit, and without doubt, will 
be more widely used in the future than in the past. The 
very large initial plant and equipment investment required 
for electrification makes it doubtful, however, whether the 
use of the electric locomotive can ever be universal, as 
long as present first costs are maintained and further re- 
ductions in cost of transportation are still possible with 
more improved forms of heat engines. It would, there- 
fore, appear logical that the future development of motive 
power will naturally include more refined an efficient 
forms of the heat engine, in view of the great possibilities 
for large gains in economy. 

The steam turbine and Diesel locomotives are still in 
the development stage. The steam turbine is funda- 
mentally a high speed unit requiring stepping down to 
normal axle speeds by some form of transmission, and 
should operate condensing for greatest economy. With 
existing traffic conditions in America, there can be little, 
if any, falling away from the present standard of high 
sustained tractive forces at fairly high speeds. This, in 
turn, calls for large horsepower development, which makes 
it problematical whether boiler, turbine, transmission, con- 
denser and fuel and water storage space can in a practical 
way, be fitted together within existing clearance restric- 
tions. The same statement applies to the various forms 
of Diesel locomotive; that is, there are serious construc- 
tional difficulties to be surmounted with the large horse- 
power development necessary for the high tractive efforts 
now demanded.. One can go further and say that not only 
is it necessary for successful turbine and Diesel locomo- 
tives to duplicate existing accomplishments, but they must 


' a to within the past few years, the development of 


also be possible of development to meet future demands 
for greater capacity motive power. 


The weak points of design in the modern locomotive 


It would seem that the most promising line of develop- 
ment still remains with the reciprocating steam locomotive 
in whatever form it may be used. It would also appear 
that there is more possibility for gains in economy with 
the use of steam than with any other method of application 
of energy, as the present very low thermal efficiency of 
the steam engine leaves a margin for future savings 
greater than in practically any other field. It is quite 
within reason that some form of steam generation may 
skip the latent heat stage and give us steam with a very 
greatly reduced consumption of heat units, or that a cycle 
of operation be evolved that would largely eliminate the 
existing serious losses of the latent heat stage of the pres- 
ent operating cycle. 

Having narrowed down the field for maximum pos- 
sibilities of future development to the reciprocating steam 
locomotive, an analysis of the development of the present 
type of locomotive is next in order. Going over the man- 
ner of wheel arrangement, boiler construction and attach- 
ments, without question the modern locomotive is the same 
in principle as the earliest forms of successful locomotives 
put into regular operation. It is true that the develop- 
ment and refinement has resulted in a machine of ex- 
cellent efficiency and suitability for American conditions, 
but it is also true that some marked departure from the 
present forms of construction must be made to continue 
further progress in capacity and efficiency if such is re- 
quired. It is also a fact that in evolution by mere growth, 
we have introduced certain factors not conducive to mini- 
mum maintenance. In particular, the present size of cylin- 
ders, pistons, crossheads and rods are exceedingly dif- 
ficult to handle, produce high stresses, and furthermore 
through the very large piston thrust, bring a tremendously 
concentrated load on any one part through faulty aline- 
ment or improper maintenance costs. The revival of old 
forms of locomotives such as the compound and the three- 
cylinder locomotive, cannot altogether solve the future 
problems, as the additional mechanical complications with 
little, if any, reductions in piston thrusts only increase 
maintenance difficulties. With all these factors disclosed, 
the thought presents itself, would it not be possible, for 
example, to go back to Stevenson’s starting point, and 
with the wealth of engineering knowledge and experience 
today available, conceive a new type or form of locomotive 
construction that would have as great a margin of de- 
velopment before it, as was true of Stevenson’s locomo- 
tive, “Rocket”? 


Fundamentals defined for proposed locomotive 


To determine what would be possible from this stand- 
point, a proposed type of locomotive has been worked out 
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and at the outset, it must* be stated that the following con- 
stitutes only a grouping of ideas, which although fairly 
well thought out as regards the detailed form of construc- 
tion, have not been fully investigated, so that it is the ideas 
themselves that must be adopted or discarded on their 
own merits. It should also be clearly stated that the whole 
object in putting forward this suggested type of locomo- 
tive is to demonstrate that the possibilities of increased 
capacity and greater economy of the steam locomotive have 
by no means been exhausted. 

As a starting point, two features of the electric locomo- 
tive have been adopted as permitting a wide range in flex- 
ibility of control and operation. These are: first, the elec- 
tric control and operation of all auxiliaries and auxiliary 
devices; second, as close an approach to the constant 
torque of the electric locomotive as is feasible. 

To accomplish the first, it is proposed to use a turbine- 
driven generator for the developing of sufficient current 
to take care of the operation of auxiliaries, the manipula- 
tion of main distributing valves and throttle and reversing 
controls. To obtain the second objective, it is proposed to 
use multi-cylinder construction. To obtain the maximum 
thermal efficiency, high steam pressure and high super- 
heat are necessary and also tend to improve construction 
through the use of smaller parts and the greater possi- 
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a central storage drum, together with the necessary 
headers. 

The low pressure stage acts as a combined secondary 
feedwater heat and water purifier. The low pressure 
side of the boiler also forms a container for the nests of 
evaporating and superheater tubes. Briefly, the water is 
first fed into the low pressure stage at 170 lb. pressure, in 
which the water is heated to the corresponding tempera- 
ture for this pressure, and then passed into the high pres- 
sure stage where the evaporation occurs. 

As the height and weight restrictions are immovable, it 
is imperative that the weight be used to better advantage, 
which is possible in multi-cylinder construction, as the ad- 
hesion necessary is reduced. The utilization of the weight 
of fuel and water also forms a possible means for the bet- 
ter use of weight. It is suggested that the locomotive 
construction as a whole be in the form of a main unit, 
consisting of the boiler, operating cabin, fuel and water 
storage space, with the necessary auxiliaries, etc., all 
mounted on one frame of which the boiler construction 
forms a part. This frame would be mounted on for- 
ward and rear pivoting trucks. Each truck would consist 
of a group of driving wheels and smaller guiding wheels 
with four steam cylinders to each truck or driving unit, the 
steam supply and exhaust for which are carried through 


Operating and Auxiliary Cabin Coal and Water 
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Schematic view of the proposed steam locomotive 


bilities for work production of the more highly super- 
heated steam. 


The design of the boiler and frame 


With these fundamentals defined, the selection of a 
form of assembly is the next step. Here boiler construc- 
tion enters, and it becomes at once apparent that a revision 
in type of boiler is essential for the use of higher pressures 
and for obtaining greater steam producing capacity. The 
particular form of boiler to be used is more or less im- 
material, in fact, it might be possible to develop a boiler. 
along several different lines which might be perfectly 
capable of the development necessary to take care of the 
further growth of locomotive capacity. It is, however, 
felt that any boiler design that is now proposed will only 
be tentative at the best, as it is practically a certainty that 
radical departures in methods of steam generation will 
in the future open new fields of locomotive development. 
In order to present the form of the locomotive now pro- 
posed as a whole, one type of boiler has been worked up 
in which only more or less accepted forms of construc- 
tion have been followed. While higher pressures will un- 
doubtedly be used in the future, it is thought advisable 
to adhere to a moderate advance in pressure at the start. 
For this reason, 300 Ib. boiler pressure is suggested. 

The boiler itself is divided into two stages, the high 
pressure stage carrying 300 lb. In this stage pressure is 
confined entirely to small diameter evaporating tubes and 


the pivoting center, so as to reduce the angular movement 
to be provided for in the flexible connections. To demon- 
strate the possibilities of construction of this form, a 
moderate size locomotive has been selected which is shown 
to scale in one of the illustrations. This particular loco- 
motive is suggested as a general service unit suitable for 
either freight or passenger requirements, as the charac- 
teristics of the proposed engine would make the size of the 
wheels selected suitable for moderate high speed work, as 
well as for heavy sustained tractive force. The various 
details of construction that are suggested may now best be 
described by an explanation of the different constructional 
features of the proposed locomotive which, on account of 
the electrical control, has been termed a thermo-electric 
locomotive. 


Forward and rear driving units 


The forward driving unit consists of two pairs of drivers 
with one four-wheel guiding truck. The rear driving 
unit is a duplicate of the leading, with the exception that 
a four-wheel trailing truck is used as well as the four- 
wheel guiding truck. The exhaust from the forward 
cylinders is emitted directly through the stack, whereas 
the exhaust from the cylinders of the rear unit is led into 
the water storage space, and partially utilized for feed- 
water heating. Outside of the foregoing differences, both 
trucks are alike in all details, and the parts are largely 
interchangeable. 
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The frames are cast with both sides integral with 
cross ties and bracing, similar to what has been done on 
recent electric locomotives, to give maximum strength 
with minimum weight. In each driving unit the two pairs 
of drivers are driven by four cylinders, all cylinders being 
mounted on the outside of the frames. The upper pair of 
cylinders drives the first driving wheels and the lower pair 
the second driving wheels. The upper cylinder drives 
direct on a main crank pin, such as is used in customary 
locomotive practice. The lower cylinder drives on a crank 
pin carried on a return crank, the inner portion of the 
return crank serving as a bearing for the side rod connect- 
ing the two pairs of drivers together. This return crank 
with both inner and outer bearings is constructed from a 
solid forging pressed and keyed directly in the driving 
wheel center. The cylinders, to develop a tractive effort 
of 71,400 lb., are 13 in. in diameter with a 26-in. stroke. 
These take up a very small amount of room compared 
with modern practice, and together with the use of frames 
cast integral, will permit the use of four wheel trucks 
having outside bearings which allow the use of standard 
\. R. A. axles and journal boxes, etc., which should 
materially assist in engine truck maintenance. 

The small cylinders, even with 300 lb. pressure, give a 
comparatively small piston thrust judged by modern 
standards, which in turn gives much smaller piston heads, 
piston rods, crossheads, main rods, and crank pins, all of 
which will greatly reduce concentrated loads and stresses 
caused by rotating and reciprocating weights. 

The introduction of four pairs of cylinders on the com- 
plete locomotive would, at first glance, appear to be pro- 
hibitive on account of valve gear complications. Here, 
however, it is proposed that electrical energy be used to 
control the movement of the valves, and thereby provide 
a greatly simplified arrangement as compared with the 
present types of valve motion. The cylinders themselves, 
on account of the small volume, require comparatively 
small valve openings, which in turn will permit the use 
of considerably over-size valves to permit a freer flow of 
steam than is possible with present conditions. The valves 
themselves may be either of the poppet or piston type, and 
in the proposed locomotive, the piston type of 6-in. diame- 
ter are proposed. The valve spindle projects through the 
customary type of packing and the valve itself is actuated 
by an electro magnet operating against helical spring pres- 
sure. Separate admission and exhaust valves are used so 
that the arrangement becomes very similar to what is used 
in internal combustion engines wherein spring pressure 
is used to seat a poppet valve, after it has been mechan- 
ically opened. The energizing of the electro magnets is 
accomplished by moving contact points carried on a rotor 
keyed on either one of the main axles between the frames. 
The ‘moving contact points make and break the contact 
with the segments of a commutator ring fixed concen- 
trically with the rotor and free to move vertically up and 
down, but not capable of rotating relatively to the rotor. 
The segments on 180 deg. of the commutator represent a 
cut-off from zero to 100 per cent and control the flow of 
steam in one end of one cylinder, and in the opposite end 
of the corresponding cylinder on the opposite side of the 
engine, these cranks being set 180 deg. apart. The re- 
maining 180 deg. of the commutator controls the steam 
flow in the opposing ends of the same pair of cylinders. 

The cut-off is adjusted by having a control lever in the 
operating cab, which moves on a segment, the forward 
half of which represents the forward cut-off, and the rear 
half, the reverse motion. Each half is divided into contact 
points coinciding with the divisions on the 180 deg. of the 
fixed commutator rings surrounding the contact rotors on 
the axles. Connections are so arranged that contact is 
made at the fixed lead point and broken at the segment at 
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which the control lever is placed in the cab. Exhaust 
valve release and the closures are controlled by fixed con- 
tact points independent of cut-off changes. 

By operating the control lever on the reverse section of 
the control quadrant, the magnet connections are reversed, 
thereby changing the valve movement just as in an ordi- 
nary mechanical valve motion. 

To prevent arcing as the electro magnets come in or 
out of ; ay a high resistance shunt is employed so that 
current is always flowing in the electro magnet circuit, 
thereby preventing damage to contact points. 

This explains the general principle proposed, the control 
of all cylinders being worked out similarly, one compound 
rotor and stationary commutator serving for each power 
truck. 

The advantages of such a system are many. In the first 
place, almost instantaneous valve action is obtained, the 
movement of the valves being many times faster than the 
fraction of time in which a very small angular movement 
of the driving wheels occurs. This means that under all 
conditions the valve is fully opened from zero to 100 per 
cent cut-off, and that a free and uninterrupted flow of 
steam is thereby insured. Then, too, the cut-off action 
will be much crisper. With the cut-off of the current, the 
strong spring action will give a slower, though still prac- 
tically instantaneous valve closure. If necessary, mag- 
netic force can also be used to produce the closure of the 
valves. ; 

The lubrication of the valves and cylinders is effected 
by a force feed lubricator mounted on the engine frame, 
gear driven by a small size enclosed weatherproof electric 
motor, so connected electrically that it cuts in when the 
locomotive starts and cuts out when the locomotive stops. 
If desired, it can also be arranged so that the amount of 
oil feed can be registered electrically in the cab so that the 
engineman will have complete knowledge of the amount 
of lubricant being fed to cylinders on both the front and 
rear driving units. It is proposed to bring down through 
the center plate connection the steam supply to the cylin- 
ders, together with the exhaust, which will be of com- 
paratively large diameter. The exhaust and live steam 
will be carried in separate passages so arranged that there 
will be only one flexible joint for live and one flexible 
joint for exhaust steam. Outside of these joints, no 
mechanical connections between the driving units and the 
main portions of the locomotive are required. There will 
be only air connections of the usual type and electric cable 
connections so arranged that the detachment of the driv- 
ing unit from the main frame can be quickly and readily 
carried out to facilitate shop repairs. 

The tractive force exerted by the leading truck will be 
taken up on special roller radial thrust bearings surround- 
ing the forward center plate, which means that the loco- 
motive body would be called on to transmit the tractive 
force of the leading driving unit backwards to the rear 
driving unit, which would carry the draft gear and 
coupling arrangements. 

(To be concluded in the February issue) 





THE AVERAGE COST per ton of coal used as fuel for road locomo- 
tives in freight and passenger train service, charged to operating 
expenses, for Class 1 railways in October, 1925, was $2.06 as 
compared with $2.85 in October, 1924, according to the Interstate 
Commerce Commission’s monthly bulletin. Fuel oil cost 3.12 
cents in October, 1924. The total cost of coal and fuel oil for 
the month was $30,293,706, as compared with $29,888,414 in 1924. 
For the ten months ended with October the average cost of coal 
was $2.73, as compared with $3.08 in 1924. Oil cost 3.18 cents as 
compared with 2.78. The total cost of coal and fuel oil was 
$271,728,983, as compared with $295,671,213 in 1924. For coal 
alone the total cost was $217,334,932, as compared with $247,866,834. 






Annual report of the Bureau of 
Locomotive Inspection 


Forty-six per cent of the locomotives inspected 
were found defective — Improvement 
over preceding years 


HE fourteenth annual report of the chief inspector 

of the Bureau of Locomotive Inspection to the 

Interstate Commerce Commission for the year 
ending June 30, 1925, again emphasized the fact that the 
autogenous welding of parts of the locomotive or tender, 
where through the failure of such parts there is a pos- 
sibility of accident and injury to persons, had not yet 
reached the stage in its development where it could be 
used with safety. In the thirteenth annual report, an 
abstract of which was published in the January issue of 
the Railway Mechanical Engineer, attention was directed 
to accidents investigated where welds made by the auto- 
genous process were involved. It was stated in that re- 
port that approximately 78 per cent of autogenously 
welded seams involved in firebox failures were torn, 
while only 15.4 per cent of riveted seams involved had 
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Chart showing the relation of defective locomotives to acci- 
dents and casualties resulting from locomotive failures 


failed. This report pointed out that from July 1, 1915 to 
June 30, 1924, autogenously welded seams were involved 
in 26.9 per cent of the crown sheet failures, while 50.7 
per cent of the persons killed in such accidents were killed 
in cases where the autogenously welded seams were in- 
volved. During the 12 months’ period covered by the 
fourteenth annual report, numerous other accidents of 
the same or similar nature have occurred, views of some 
of which are shown in the illustrations. 

The present report contains a summary of all accidents 
and casualties occurring during the year ending June 30, 
1925. A total of 690 accidents occurred in the 12 months’ 
period covered by the report, a decrease of 31.3 per cent 
from the number shown in the preceding period. With 
the exception of the 12 months’ period for 1921 and 
1922, this is the lowest number of accidents reported 
since 1920. There were 20 persons killed during the 
period covered by this report as compared with 33 killed 
in 1921-22, the lowest number of fatalities previously re- 
ported since 1920. 

The greatest number of accidents was due to defective 
grate shakers of which there were 57. Fifty-three acci- 





dents were due to defective squirt hose, 49 to defective 
reversing gears, 36 to defective flues and 31 to defective 
brakes and brake rigging. Three fatalities were caused 
by defective brakes and brake rigging, which stands sec- 
ond in the list of appurtenances causing fatal accidents. 
The greatest number of deaths were caused by boiler ex- 











Crown sheet damaged on account of low water—The two 
thermic syphons discharged sufficient water to keep part 
of the crown sheet from becoming overheated 


plosions. Twelve persons were killed by boiler explo- 
sions, 10 crown sheet failures on account of low water 
and two were due to defective staybolts in the firebox. 
An abstract of the report follows: 

A summary of all accidents and casualties to persons 
occurring during the year ending June 30, 1925, as com- 
pared with the previous year, covering the entire loco- 
motive and tender and all of their parts and appur- 
tenances, shows a decrease of 31.3 per cent in the number 
of accidents, a decrease of 69.7 per cent in the number 
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of persons killed and a decrease of 33.9 per cent in the 


number injured during the year. There was also a sub- 
stantial decrease in the percentage of locomotives, in- 
spected by our inspectors, found defective as compared 
with the previous year. During the year 46 per cent of 














Approximately 23 ft. 
firebox failed at the time the boiler exploded 


of autogenously welded seams in this 


the locomotives inspected were found with defects or 
errors in inspection that should have been corrected before 
being put in use, while during the previous year, 53.4 per 
cent of those inspected were found defective. 





Derailments due to defects in or failure of some part of the 
locomotive or tender 


1925 1924 1923 1922 1921 
Number of derailments*........... 22 30 38 22 8 
Number of persons killed.......... oe 3 aa 5 we 
Number of persons injured........ 52 112 157 61 30 
*Only derailments reported by carriers as being caused by defect in or 
failure of parts of the locomotive or tender were investigated or counted. 








While there was a substantial decrease in the total num- 
ber of accidents occurring during the year, our investiga- 
tion shows that a still greater decrease should have 
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attention has been given to conditions which contribute 
to such accidents. A great deal of consideration has been 
given to the action of the water in the boiler and its effect 
upon the water indicating appliances and the result of 
our study in this matter has been brought to the attention 
of those in charge of locomotive maintenance and opera- 
tion, as well as those actually operating locomotives. 
The reduction in the number of crown-sheet failures as 
shown is no doubt largely brought about as the result of 
our study with respect to the circulation of the water in 
the boiler and its effect upon water glasses and especially 
upon gage cocks when screwed directly into the boiler, 
and to our action in insisting that water indicating ap- 
pliances and other parts, which may contribute to such 
accidents, be maintained to a high degree of perfection so 
that they will perform their functions in a proper manner. 

One of the tables shows the various parts and ap- 
purtenances of the locomotive and tender which through 
failure have caused serious and fatal accidents, which if 














Two side rods burned off at the ends with a torch to provide 
clearance—The Bureau considers such methods unsafe 


taken advantage of and proper inspections and repairs 
are made in accordance with the spirit and intent of the 
law and rules, a large portion of such accidents can be 
avoided. The graphic chart shows the relation between 
the percentage of defective locomotives and the number 
of accidents and casualties to persons resulting from the 
failure thereof, and illustrates the effect of operating loco- 








Persons killed and injured, classified according to occupations 








1925 1924 1923 1922 1921 
il . =a . 7 ea x a 2 — . 7 re . re. 

Members of train crews: Killed Injured Killed Injured Killed Injured Killed Injured Killed Injured 
ENMIISEED 50.0 win 1009 Sse RIS oe 0 SS mee ean rare ais Sin eee 8 230 19 330 19 484 11 213 15 237 
See ere weer ere ee err eer ey 6 300 22 434 16 597 10 277 25 360 
IIIS, 0254.0 3,94-0cd Rae oleae oa nkewaeweneeaenens 2 84 9 102 12 137 7 66 13 64 
PRE. Ga cig alatale bales ein os alae ew alee mae sm 25 z 39 1 35 oe 25 2 20 
UMRTINAE. occa ighcrawaiero.00 0-0 hse oan wale ela sete alsin n Bie ee ie 23 1 29 2 32 1 13 3 15 

Roundhouse and shop employees: 

MONEE. 2 iin 644-4 45666 4)s 0d Seba ooa sanawaese a 6 1 24 3 19 1 10 1 7 
SRN IINENS <1. 5 avornraie-d & Apo ee Aes hie Kee Ree ee a 13 1 9 2 14 - 9 1 3 
NEA. as 6n.66:604.6:0 006.000 506b0 SS 4000040544205 a Ee oe eee 1 1 6 1 1 3 
Inspectors Te Ser CTC CTE ETT ee ee ee ee 2 1 3 eee 2 2 ce 5 
I So 5) so: 4 casks Kis aes ee AIA ee hee 1 3 ~~ 5 1 6 3 4 
PG WBBNOTG ini o n5s bss daw ae sane daw ees seas mnie a 5 2 5 1 9 rae 1 aie 7 
ESS EES RNR een aera eae een nary rere eye are yee ene ses 16 abe 14 <r 31 soi 10 ee 8 
Other roundhouse and shop employees.............0. oo 10 6 34 4 29 1 15 1 25 
NOMEIMOVOES i. + 00's seainiesiauncices ess bsNeasseaaownee 2 34 16 4 36 2 23 2 16 
Other employ EE: «5 ecit icecpanana te te eae oa cei etn ei a eee ee 1 13 1 107 6 123 ooe 41 eee 21 
BORN sé 500.03 dk 0seetanaewesansesepeeenedaun 20 764 66 1,157 72 1,560 33 709 64 800 











resulted had the requirements of the law and rules been 
complied with, especially so with respect to parts and 
appliances which are sometimes considered unimportant. 
Special attention is directed to the reduction in the num- 
ber of boiler explosions caused by low water during the 
year. Boiler explosions are the most prolific source of 
serious and fatal accidents with which we have to deal, 
therefore, during the course of our regular work, special 








motives in a defective condition from the viewpoint of 
safety. 


Autogenous welding 


In the thirteenth annual report, attention was directed 
to accidents investigated where welds made by the auto- 
genous process were involved. During the year, numer- 
ous other accidents of the same or similar nature have 








occurred, our investigation of which serves to establish 
the soundness of our recommendation, previously an- 
nounced, that this process has not yet reached a state of 
development where it can be safely used on parts of the 
locomotive or tender where through failure of such parts 
accident and injury to persons might result. 


Extension of time for removal of flues 


During the year ending June 30, 1925, 146 applica- 
tions were filed for extension of time for the removal of 








Number of locomotives reported, inspected, found defective, 
and ordered from service 


Parts defective, inoperative or miss- 


ing, or in violation of rules 1925 1924 1923 1922 
SEITE TOT OE 1,574 1,221 1,390 971 
OS EE eee rere 198 272 468 151 
Ash pans or mechanism............... 216 257 306 161 
DRE ec ietas ala aac alk a 'awiance'aes 4 14 19 021 15 
eo cia wi avee-os aiaa ae Remie 825 965 1,578 975 
NS SEER Te ere ee 991 1,329 1,913 949 
IT Sa 5 uid. cprineih <0 3 asta oid as 1,597 2,103 2,370 1,598 
Brake equipment..................... 6,497 6,920 8,213 4,577 
Cabs or cab windows. .............000. 2,541 1,627 1,423 1,276 
OO OMNONG GF GECKR. 660.55 csc cccecae 1,165 1,293 1,476 1,098 
aa a atin 4 ck ceiere 8 665 758 1,449 567 
Coupling or uncoupling devices........ 447 398 634 423 
Crossheads, guides, pistons or piston rods 2,922 3,577 Saar 1,920 
RINE i eis cava 4 4 Sik b Rhee Kee ee 283 418 630 331 
Cylinders, saddles, or steam chests...... 4,352 5,712 4,875 3,234 
Cylinder cocks or rigging............. 1,801 2,376 1,745 1,201 

SS eee ae 371 494 626 331 
ME agin nce ae-idlalveaieew esa wieis 2,283 1,981 2,613 1,526 
SRG ES ere ‘ 3,273 4,160 4,513 3,042 
Driving boxes, shoes, wedges, pedestals, 

I re oie hag aarachvark «wid Gach 4 oe 3,241 3,722 4,269 2,776 
NO ici cig ae uin nies srw sinw eats 1,152 1,471 2,327 1,191 
ae Sa RS Se ae : 524 698 1,268 521 
Frames, tail pieces, or braces, locomotive. 2,036 2,580 2,683 2,078 
ME OUMIEO sc cicn'ca dace senssccaeees 391 414 540 352 
Gauges or gauge fittings, air.......... 694 626 1,062 399 
Gauges or gauge fittings, steam....... 1,809 2,02 3,075 1,595 
SIS RS Re aS a eae 3,081 3,835 5,895 3,275 
RUN 6.660 nica bons os sins nee'e ss 832 1,006 569 425 
ED 5 fa oe: 5 cals Sthiw &craipiareninle.tns4ce 2,831 2,241 1,990 1,533 
PCIE. AMODOEREIVE oo. 6 oan oc ces ak 0s ace 70 94 251 94 


Injectors and connections.............. 8,064 9,985 12,406 7,741 
Inspections or tests not made as required 10,436 9,740 7,419 4,114 














ee SS Se ee ; 659 939 1,625 976 
Lights, cab or classification............ 86 72 90 80 
SS Serre rere 928 904 1,164 705 
Rapeicator or ehiclds.............0s00. 704 565 566 456 
ETN igi eisiave sc6-o-d eae 00600 0.9 0.4 1,384 1,901 2,741 1,598 
6 ce cltiasiggaenens 66 eee 2,761 3,304 4,755 3,152 
Packing, piston rod and valve stem.... 2,411 3,187 3,359 1,756 
MON Oe ONE WORING. .0.66c.0.5<00 ssc cee 832 967 1,294 679 
ree 849 1,026 857 443 
ee ee ere aie 1,274 1,217 1,272 789 
Rods, main or side, crank pins or collars 4,813 6,507 10,080 3,915 
SS re Ore jum eees 234 188 192 162 
RS eons a wins ala «savas aieiac 0 a/ee 2,004 1,806 1,857 1,165 
Springs or spring rigging......... : 5,532 6,335 7,911 5,497 
eer kee 1,008 1,221 1,098 935 
FR SiS cd caidas: Suatiens deat aie 6 ie 741 916 1,313 722 
meawmone, broken... ....0s000% 3,745 5,320 10,089 4,261 
NN EPITOPE COLT TTT ae! 1,590 2,305 2,467 1,461 
ERS CR rer ee eats 869 981 1,168 791 
NG aah s Oni hawks sureiataaed- wo ‘S 2,867 2,829 3,289 2,038 
TOMES OF AGME WAIVER... is 0c coc cece sSthse 3,352 3,393 3,788 2,817 
6 SE rere 451 620 715 630 
Throttle or throttle rigging.......... 2,403 2,868 2,633 1,880 
Trucks, engine or trailing......... ; 2,966 3,425 3,899 2,467 
I UI: os cS.a sac6 waacece oe i 5,372 5,977 3,714 2,951 
ESSE cone a an eee : 1,250 1,269 1,761 710 
IRIN, oc wi oiseierere ns ciciateieteis dieiee a 3,588 3,204 3,641 2,449 
Water-bars or combustion flues........ 19 18 24 57 
Water-glass, fittings, or shields........ 3,713 4,201 5,641 3,640 
_ |. Ga eS ere ; 2,148 2,996 4,371 2,410 
Miscellaneous—Signal appliances, badge 
SU, BEAMOS CORRE) ics ccccc i ceces 1,510 1,342 972 403 
Total number of defects........... 129,239 146,121 173,840 101,734 
Locomotives reported........... sacnes teens 70,683 70,242 70,070 
Locomotives aanpacted eA ey 72,279 67,507 63,657 64,354 
Locomotives defective................ 32,989 36,098 41,150 30,978 
Percentage inspected found defective.... 46 53 65 48 
Locomotives ordered out of service...... 3,637 5,764 7,075 3,089 








flues, as provided in Rule 10. Our investigation disclosed 
that in 14 of these cases, the conditions were such that 
no extension could properly be granted. Fourteen were 
in such condition that the full extension requested could 
not be authorized, but an extension for a shorter period 
of time was allowed. Nineteen extensions were granted 
after defects disclosed by our investigation had been re- 
paired. Eighteen applications were canceled for various 
reasons. A total of 100 applications were granted for the 
full period requested. 
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Vot. 100, No. 1 


No formal appeal was taken from the decisions of any 
inspector during the year. 


Amendment to the law 


The act of June 7, 1924, further amending the loco- 
motive inspection law extended our jurisdiction to all 
locomotives and tenders, their parts and appurtenances, 











Two views of a main rod that failed in service—This rod had 
been built up by autogenous welding 


used or permitted to be used on the line of a common 
carrier subject to the Interstate Commerce Act, which 
includes locomotives propelled by ‘electricity, gasoline, 
compressed air, or other means, whereas prior to this 
amendment, the law applied only to steam locomotives 
used by common carriers subject to the law. The amend- 


~ 














Drawbar and safety chains which failed because of crystalli- 
zation of the drawbar—The 7-in. bolts securing the 
safety chains sheared when the drawbar broke 


ment of June 7, 1924, also provided for the appointment 
of 15 additional inspectors. This number of inspectors 
was appointed and actively engaged in the performance 
of their duties for an average period of three months 
during the year ending June 30, 1925. 
The preparation of rules and instructions fixing mini- 
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mum requirements for all locomotives other than those 
propelled by steam power is being pursued and arrange- 
ments are being made to put into effect the additional re- 
quirements as soon as possible. 

The carriers having failed to file their rules and in- 
structions for the inspection and testing of locomotives 
other than steam within three months after the amend- 
ment of June 7, 1924, became effective, it became my duty 
to prepare rules and instructions not inconsistent with the 
purpose of the law, which I did, in connection with which 
it has been deemed advisable to have a conference with 
the parties at interest for the purpose of coming to a 
common understanding so that the rules and instructions 
may be approved by the Interstate Commerce Commission 
as required by law. 

Bureau asks for legal assistance in enforcing the law 

A large percentage of the accidents which we have 
investigated were caused by defects which could have been 
prevented had proper inspections and proper repairs been 
made at the proper time. Many locomotives are allowed 





Result of a crown sheet failure due to low water—Autoge- 
nously welded seam between the combustion chamber 
and crown sheet failed for a distance of 51 in. 


to remain in use in apparent disregard for the require- 
ments of the law, sometimes until accidents occur and 
many times until our inspectors find them and order them 
out of service. We are daily writing many letters to 
various carriers calling attention to their failure to com- 
ply with the requirements of the law, such as failure to 
make the required periodical inspections and tests and 
the failure to make proper repairs to defects which con- 
stitute violations of the law. With the large number of 
locomotives in service, scattered over such a wide area, 
it is apparent that Congress never intended that the law 
should be entirely enforced by our inspectors ordering 
locomotives out of service because of being in violation 
of the law. It is a physical impossibility for the 65 in- 
spectors now provided to keep in sufficiently close touch 
with the number of locomotives coming under the juris- 
diction of the law to know at all times that they are in 
condition to meet the requirements thereof. 

Therefore, in the light of our experience, I most re- 
spectfully recommend that competent legal assistance be 
provided this bureau so that we may at all times have 
the benefit of such services in seeing that the law and 
the rules and regulations issued in pursuance thereof are 
‘omplied with. 


THE LARGEST RAILWAY LOCOMOTIVE in Australia will be built by 
the Victorian Railways at the Newport, Victoria, workshops. 
The engine is to be of the three-cylinder Pacific type, and is 
expected to be ready by the end of next year. It is said that 
he locomotive will have a tractive power of 40,000 Ib. 
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Applied Man-Power* 


By W. B. Zimmerman 


Car Foreman, Lincoln, Neb. 


a ie record of railroad progress is that of applied 
science and applied man-power. Compared with 
other leading industries there are some who think that 
the railroad is a little behind the times in each; of the 
two, the progress of applied science has been much the 
more marked. We should keep pace in the progress of 
applied man-power. In this step the foreman is the most 
important man in the railroad organization. He is the 
key man. 

Leaders are born, we often say, but it is truer to say 
that they are made. They are made by conditions, by 
the nature of efforts to be exerted, the obstacles to be 
overcome, the opposition to be faced, and by methods 
which must be used to win success. No longer should 
the dispenser of easy favors, the good fellow, and the 
champion promisor, be the chief administrator. Nor 
should the man who is best with his fists, who can curse 
the vilest, or say the most. The railroad needs leaders 
who can think, those who exercise candor, understand- 
ing and reciprocity. This is the needed type of fore- 
manship. 

Chief among the problems of the foreman is his 
management of men. He must have an increasing interest 
in the problem of hiring, placing, training and retaining 
workers and must get close to them and their problems. 
He must select and build up his working force, securing 
men willing to work and reliable, stable and co-operative. 
Employment should hold out a future for those who mean 
to stay and make good. Employment should cease to be 
a gamble. Incentives must be offered to make labor stable 
and contented, for the great turnover of labor in the past 
has proven very expensive. Careful study of how to 
conserve labor so that it will pay adequately for the invest- 
ment in it, is far better than reckless hiring and firing of 
workers. Labor turnover is a human waste. 


No place for sugar-coated pills 


The railroad is not the place either for too much 
sentiment or too much system. A policy that is not good 
for the railroad is not good for the men. Labor unrest 
means lower output. The contact between management 
and men should be such as to give all concerned a feeling 
of security in the motives of each other. Eath side must 
help the other, being frank in both the written and un- 
written policy of the management. Misunderstanding 
must give way to a clearly defined policy of security. 
Unless this is true, labor is a necessary drudge endured 
for wages, or a bad tasting pill, sugar-coated by wages. 
Most men have a hunger for consideration, approval and 
eminence. This is source of gratification that, if denied 
to the worker, may be a greater germ of irritation than 
longer hours and smaller wage. He enjoys submission 
to the right kind of a foreman, as men always have to 
good kings and great leaders. 

A perfect fit of work to workers cannot be guaranteed, 
but it is true that a job is never really filled until an 
employee is found who fits that job in the sense of being 
able to do it reasonably well and get a reasonable satis- 
faction from it. 


Demand an honest day’s work 


Many foremen seem to be afraid to demand that men 
give an honest day’s work. They fear overproduction and 
cut in forces. These foremen need working over. The 





*Submitted in the Ratiway Mechanical Engineer competition on the fore 
man and his responsibilities. 





labor market is once more a buyer’s market and it is not 
necessary for the employers to cajole labor into granting 
an increased output. The pressure of economic forces 
tends to force workmen to produce more, to be steadier 
at work and more docile to the management. The work- 
ing employee is more contented than the one who finds 
a little idle time. With increased taxes and numerous 
cuts in rates, the railroads must meet the problem of 
greater economy in operation. It is not a problem of 
giving men more work than they can do, but of demand- 
ing a personal application of every man to his job. 

Foremen must analyze methods of doing work. Is 
each job being done right? Recently a foreman who 
started analyzing the jobs under him found that thirty 
per cent more man-hours were being used on each job 
than was necessary. This study saved the company ten 
thousand dollars a year. As we analyze the jobs it helps 
us match workers’ abilities against the requirements of 
each job. 


Sizing up new men 


As new men are hired, the foremen should answer for 
himself two simple questions: ‘‘Will the applicant suit 
the job?” and “Will the job suit the applicant?” Getting 
the right person on every job, from the laborer to the 
president is very essential. Know the new man before 
he gets on the pay-roll. Too many foremen ask the 
applicant how many years’ experience he has had, and let 
it go at that, having the secretary write up his application. 
This method is wrong. His labor policies may not be for 
the good. Better hand him the application blank to fill 
out. When this is done, ask him some questions as you 
read his application. Is he inclined to tell more than 
asked? Recently an applicant voluntarily told how he and 
another workman almost railroaded the foreman. 

The application blank tells you about the experience 
of the applicant. The way he has filled out the application 
tells you about his education, but it takes an interview 
to know the applicant. This is important. True, you 
may dismiss a poor employee, but every turnover is 
expensive. If you are too busy at the moment set a 
definite time to interview the applicant. 

In sizing up the man it is important that you learn 
his experience and education, his knowledge of work, 
general value to the company and his physical qualities. 

Most railroad foremen have been much neglected so 
far as their training in foremanship is concerned. Most 
of the teaclfing has a tendency to become dogmatic, and 
the rules become bigger than the object of the rules. The 
adherence to rules made by small men often paralyzes a 
railroad’s activities. Executives of the smaller caliber 
frequently so plan the work that it is almost impossible to 
perform it in the best manner. Frequent investigation 
shows that in railroading there are times when the 
initiative of the man on the job is of more value to the 
railroad than some of the iron-clad rules. A code elastic 
enough to cover any emergency should be the limitation 
placed on the foreman. 

The business of the foreman is production, and the 
management has every right to expect it; in demanding 
so much of the foreman, the management must give more 
than the oft neglected support. 


RAmroaps in Wisconsin have petitioned the Federal court at 
Milwaukee, Wis., for an injunction restraining the state of Wis- 
consin from enforcing the law, recently passed, requiring the 
installation of mechanical stokers on large locomotives. The 
mechanical stoker law was enacted by the 1925 législature after 
a contest in which the passage of the bill was supported by rail- 
way labor organizations. 
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Vor. 100, No. 1 


Jacket thimble for washout 
plugs 


DESIGN of jacket thimble for washout plugs which 
has been adopted as standard by the Union Pacific is 
shown in the drawing. Two styles are shown, one for ap- 
plication to the flat sheets on the back head and also for 
the slightly curved sheets on the sides of the firebox, and 
the other for application to the corners of the back head. 
These thimbles are riveted securely to the jacket. 
The feature of these thimbles is that they enable the 
workman to use either a box or open-end wrench without 
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Drawing showing the detail dimensions of jacket thimbles for 
backhead corners and sides of firebox 


any possibility of damaging the jacket, as is quite fre- 
quently the case when the ordinary type of thimble is used. 

The boiler of the Union Pacific three-cylinder 4-10-2 
locomotive, No. 8000, which was described in the Septem- 
ber, 1925, issue of the Railway Mechanical Engineer, page 
557, is equipped with this type of thimble. 

















Cast steel truck side frame mounted in a 300,000 Ib. testing 
machine at Purdue University 
The tests were for the purpose of determining the character, whether 


tension or compression, and amount of stress in the various members of the 
side frame. 
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Firing for smoke prevention and 


maximum efficiency * 
By A. T. Mitchell, 


Chief smoke inspector, Pittsburgh District, Pennsylvania Railroad 


LL Pennsylvania locomotives in shifting, work train 


and interchange freight service use low volatile coal . 


exclusively in the Pittsburgh district. Each locomotive 
in passenger and freight service, working out of a Pitts- 
burgh enginehouse, is supplied with 1,000 Ib. of low vola- 
tile coal on the front of the tank to keep the fire in 
proper condition while lying at the enginehouse, to build 
the fire for the road and to aid in preventing smoke while 
the engine is in what is called the “smoke district.” This 
low volatile coal is loaded after the fire has been cleaned 
or built, and the amount, 1,000 lb., has been found to be 
sufficient, although there is now under consideration the 
possibility of extending its use to local trains serving the 
suburban towns near Pittsburgh. Low volatile coal is 
used also in all power plants in the city whose boilers 
are fired by hand. 


Engine house operation building fires 


In the building of new fires at the enginehouses, two 
methods of lighting are used and two methods of furnish- 
ing draft. 

In the first method the grates are covered with from 
six to eight inches of high volatile coal, on top of which 
is placed four to six inches of low volatile coal; a bag 
of wood shavings saturated with oil is spread over the 
coal and the house blower attached. The fire is then 
lighted, with the blower turned on sufficiently to keep 
down the smoke and to carry the fire over the entire fire- 
box area—if the blower is turned on full at first, it is 
likely to carry some of the shavings out of the firebox. 
Air is admitted also through the fire door while the 
saturated shavings are burning. The amount of oil to be 
used, the regulation of the blower and the admission of 
air through the fire door are matter of judgment on the 
part of the operator; lighting off is therefore an opera- 
tion requiring training and experience. As the coal 
ignites, the fire door is closed and the blower fully opened. 
The object in this method of building the fire “upside 
down” is to have all of the volatile matter, as it is dis- 
tilled from the coal, pass through a zone of fire where 
it will be completely oxidized and not pass into the at- 
mosphere as smoke. If the operations of building, light- 
ing and supplying with air have been properly carried out, 
no more coal should be needed; however, in case it is 
necessary to supply an additional amount, low volatile coal 
only is used. 

The second method of lighting fires is with the use of 
an oil burner, the oil being supplied under pressure and 
properly mixed with air before reaching the bed of solid 
fuel. The preparation in this method is the same as in 
the other ; it is possible, however, with the use of the oil 
burner to raise steam in less time than with the first 
method. Here, also, training and experience are neces- 
sary, as there is possibility of injury to the firebox and 
flues if steam is advanced too rapidly in a cold boiler. 
Sufficient air is admitted to insure complete combustion, 
and the air pressure on the burner is sufficiently high to 
drive the flame through the coal. The house blower is 
used fully open and the fire lighted from front to rear 
of the firebox. 

To furnish necessary draft, there are steam blower lines 





*Abstracts from an address delivered at the annual convention of the 
Smoke Prevention Association held June 17-20, inclusive, at Grand Rapids, 
ichigan. 
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and fans. All enginehouses are equipped with steam 
blower lines, and in addition, those at the Scully and Penn- 
sylvania avenue enginehouses have electrically driven 
fans, which are 10 ft. in diameter and are driven by 110- 
hp. motors at a speed of 240 rev. per min., furnishing a 
draft equivalent to 3%4 in. of water at the base of the 
enginehouse stack, and 1% in. at the point furthest from 
the stack. 

From the base of the stack there is a duct extending 
around the enginehouse ; between each pair of stalls there 
is an upright jack connected at one end with the duct and 
having two arms with hoods which fit over the stacks of 
locomotives. These jacks are equipped with dampers in 
order that the draft may be regulated at the locomotive. 
They are also equipped with periscopes so that if dense 
smoke shows at the top of the large stack, it will be 
possible to determine which locomotive is at fault. The 
steam blowers at Scully and Pennsylvania avenue engine- 
houses are used only in emergencies, which have been 
found rarely to occur; and as each of these enginehouses 
has two fans, it is planned to remove the steam lines 
entirely. 


Cleaning fires 


The work of cleaning fires begins on the road. A fire- 
man is expected to bring his fire to the enginehouse with- 
out any green coal, and with enough live fire for 
cleaning. Any infraction of this rule is reported. There 
should be not less than 150 ib. of steam nor less 
than three scant gages of water. The engine, after being 
inspected, is placed over the ashpit. The method of clean- 
ing then depends on the position of the drop grates. If 
there is a drop grate at the front and one at the rear, 
the fire is pulled back from the front of the firebox and 
the front grate dropped. After the front of the firebox 
is cleaned of ash and clinkers, the drop grate is put up 
and the grates covered with coal. Live fire is then pushed 
forward over the top of this coal, the back grate dropped 
and the rear of the firebox cleaned. Green coal is then 
placed on the grates and live fire pulled back over the 
top. Only low volatile coal is used after this time. An 
engine with one drop grate only is cleaned one side at 
a time, but under no circumstances should live fire be 
placed on the grates and green coal on top. The coal 
should be placed on the grates and the live fire on top, 
so that all volatile matter distilled will pass through a zone 
of fire. The blower should be regulated as necessary to 
prevent smoke. 


Banking fires 


After the fire is built and steam raised at the engine- 
house, the engine is moved to the coal tipple and supplied 
with coal, including either a full supply or 1,000 lb. of 
low volatile coal, according to the service. It is taken 
then to the enginehouse or storage yard, where the fire is 
banked until the crew takes charge. In banking, one of 
two methods is used; if the engine is equipped with an 
arch, the fire is kept heaviest near the door. If there is 
no arch, the fire is heaviest against the flues. All fires 
are banked with low volatile coal, which is dampened 
before being put into the firebox. The coal is allowed ta 
coke and the steam pressure is kept above 100 lbs. and 
three scant gages of water maintained, so that there will 
be sufficient fire in the firebox, that when the crew takes 
charge, it is necessary for the fireman only to open the 
blower slightly and advance the steam pressure, filling 
with low volatile coal any holes which may have burned 
in the fire. The engine is then ready to be taken to the 
station, where no firing is permitted except in case of 


.emergency, and it is expected that the fire has been so 


prepared that the emergency will not occur. 
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Causes and prevention of freight 
car derailments 


Truck springs, car lading and truck design contributing 
factors which should be controlled by proper design 


By T. H. Symington 
President of The Symington Company, Baltimore, Md. 


track will not be discussed; only those that in my 
opinion can be prevented by simple improvements in 
car de sion. 

It is well known that in England track is laid square, 
that is, with the joint of one rail opposite the joint of the 
other rail. In this country track is laid diagonal, that is, 
he joint of one rail is opposite the middle of the opposite 
rail. On some railroads in this country it is proposed that 
the track be laid dissymmetrical, that is, with the rail joint 
on one side opposite a third or a fourth of the other rail 
length, 

The reason for this suggestion is to break up the 


[ this article derailments occasioned by defective 


nchronization with the rail joints, on both sides of the 
track, of the pendulum roll of high capacity, high gravity 
its. Freight cars, particularly high gravity cars, sup- 
ported on coil springs which give out as much work as 1s 


into them, roll from side to side with a pendulum 
ction, and the timing of this roll is constant, regardless 
f the extent of the roll, which is a fundamental law of 
the pendulum. This roll synchronizes with the regular 
tervals of the diagonal rail joints at certain definite 
veeds, dependent on the design and lading of the car. 
\When the pendulum swing of the car body coincides with 
he rail joints, so as to increase this roll, it becomes 
imulative owing to the regular impulses caused by the 
cht depressions of the rail joints on both sides of the 
ck, except where the track is in perfect surface. _ 
With the track laid dissymmetrically, these evenly timed 
mpulses causing an increase of the pendulum roll at the 
nchronizing speed for any car, would come from the 
il joints on one side of the track only, and their fre- 
uency would, of course, he cut in half; but the oppor- 
inity for coincidence between the pendulum roll and the 


23 


rail joints on one side or the other of the track, would 
be double. It is possible, however, that dissymmetrica} 
rail joints would entirely break up the tendency to ex- 
cessive rolling of the car body. 

This cumulative roll from one side to the other results 
in the bolster springs going solid at times, and I venture 
to say that there is no high gravity 50-ton or 70-ton 
car in this country that has not, at some time, had its 
springs go solid under conditions favorable for the devel- 
opment of cumulative roll. 


The part truck springs play in causing derailments 


The A.R.A. standard 50-ton car spring is designed to 
go solid at 64,000 Ib. and the 70-ton car spring at 80,000 
Ib., and it must be evident that these springs are often 
worked through a large range from practically no stress 
to a stress that will close them solid. This large working 
range of the truck spring results in its early failure 
through fatigue, or by its taking a permanent set which 
proportionately reduces its capacity. When the truck 
spring goes solid, there is always a localized bending 
moment somewhere in the coil, with an excessive resultant 
fibre stress, frequently causing the spring to break at this 
point. Truck springs on 50-ton and 70-ton freight cars 
are, therefore, giving general trouble. 

The problem is difficult, because the height of the spring 
between the truck frame and the bolster is only 8% in., 
which is a small space for a different design of spring, 
and the width of the window opening in the truck frame 
limits the designer in this direction. Also, the necessity 
for interchangeability with the A.R.A. standard increases 
the difficulty of the problem. 

Some railroads that have had very large breakages of 
springs under 50-ton and 70-ton cars, are trying to solve 
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this problem by making a stiffer coil spring of higher 
capacity, with a resulting reduced travel. These springs 
apparently help the problem of spring breakage because 
of the lower fibre stress in the steel, but they do not stop 
the car roll so as to prevent derailments. Other railroads 
are approaching the problem from the angle of preventing 
derailments, and they seem to want a spring of increased 
travel over the standard. This design necessarily in- 
creases the fibre stress in the steel, when the spring goes 
solid, and we can expect a shorter life for this spring, if 
we cannot in some way stop excessive car rolling. 

It is my opinion that .the present A.R.A. standard 
spring would be satisfactory if its normal working range 
could be reduced. There is only one way of doing this, 
and that is to stop the rolling of the car body. 

Excessive rolling at the present critical speeds can be 
stopped by laying the track in a dissymmetric manner, 
thereby breaking up the synchronization between the 
pendulum roll and the rail joints. All rolling can be 
stopped by developing a spring that has not a straight 
line action under compression and release, or in other 
words a spring that will absorb work and give out less 
energy than is applied to it. 

The chart shown here illustrates the thought. Line 
A-B represents the compression and release curve of the 
A.R.A. 50-ton class D spring, and line A-C represents the 
compression and release curve of the 70-ton class H 
spring. Line A-D represents the compression and release 
curve of the higher capacity lesser travel spring that has 
been developed to minimize the breakage of springs on 
50-ton cars, and A-E the curve for the same type of 
spring on 70-ton cars. Line A-X represents the compres- 
sion and release curve of the longer travel spring for 


50-ton cars and line A-Y the curve for the same type of . 


spring for 70-ton cars. 

What is needed, in my opinion, for a 50-ton car spring 
is a release line B-F-A, and for a 70-ton car spring a 
release line C-G-A, which would break up the roll of the 
car, regardless of the way the rails are laid. 

In this connection it is well to realize that uncushioned 
shocks are most destructive, and result in broken axles, 
broken truck frames; broken and bent rails and the pound- 
ing of rail joints out of surface. It would certainly seem 
desirable to have, in addition to the suggested release 
curve for the 50-ton and 70-ton springs, a yielding peak 
of high capacity at the end of the travel of the standard 
50-ton and 70-ton car springs, to take the uncushioned 
shock off the truck frames and track, in the event of 
these springs ever being fully compressed. The peak 
referred to is indicated by the line H-J for the 50-ton 
spring, and the line K-L for the 70-ton spring. 

Referring to track conditions, it is well known that the 
superelevation of the outer rail on curves is a compromise. 
It is not high enough for high speed passenger service, 
and it is too high for slow speed freight service. 


Relation of track conditions and car lading to 
derailments 


It may not be generally known that when the high 
gravity, high capacity car is standing on a curve with 
a superelevation of 5 in. for the outer rail, there is Foe 
per cent more weight on the inner rail than normal, and 
25 per cent less weight on the outer rail than normal. 
This unbalanced load condition on the rails will vary 
with the open top car and the stiff closed top car, when 
only one truck is on the curve. 

Many flexible open top cars can be blocked up on their 
four corners, and then one corner can be jacked up as 
much as 14 in. before another corner will leave its block- 
ing. This is not true of a stiff closed top car. Therefore, 
in the flexible open top car the lading can be considered 
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as divided into three parts, one over each truck, and one 
part in the center of the car. The excess weight on the 
inner rail on a curve with the open top car is largely a 
function of the lading in one end of the car. With the 
stiff closed top car the excess of load on the inner rail is 
a function of the weight of the entire lading of the car. 

In my opinion the rolling mass of the loaded car is the 
principal factor in derailments. If on a 5-in. supereleva- 
tion curve the static excess weight on the inner rail is 
25 per cent above normal, what must be the proportion of 
weight on the inner rail when the car body is rolling 
inward, due not only to the shifting of its center of gravity 
toward the inner rail, but due also to the momentum of 
this mass, particularly when the truck springs go solid 
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Chart showing the spring characteristics suggested for 50-ton 
and 70-ton cars 








over the inner rail? This, of course, coincides with a 
corresponding reduction in weight on the outer rail. 
There are no sudden high spots in railroad track. 
Defects in surface are all low spots, and one theory is that 
we need soft, long travel truck springs that will push the 
truck wheels down into the low spots. If this theory 
were entirely sound, cars running light without load would 
be more apt to leave the track, because under the light 
car the standard springs are very slightly compressed. 
That this theory does not fully explain the problem, is 
proved by the fact that far more loaded cars leave the 
track than light cars. I believe that some unloaded cars 
of special truck design have been derailed, because of 
forces not incident to the conventional four wheel truck. 
In my opinion this is what happens in derailments. 
When. the roll of the high gravity car synchronizes with 
the rail joints, the roll becomes excessive, and the pen- 
dulum swing increases to an amount that causes the car 
truck to fulerum on the wheel treads on the inner rail, 
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and lift the outside forward wheel flange over the top of 
the outer rail. 

Unfortunately when a car is on a curve the whole 
tendency of the wheels on the inner rail is to go ahead 
of the wheels on the outer rail, because the inner rail is 
shorter than the outer rail, resulting in the crowding of 
the outside front flange against the outside rail. There- 
fore, we have an ideal condition for derailment of the 
front outside wheel, because at the same instant the weight 
is taken off this wheel, it is forced against the rail so that 
it can easily climb over. 

It must be evident, also, that when the car body has 
reached the limit of its swing towards the inner rail, the 
side bearings are in contact on the inside, and there is 
twice the normal side bearing clearance between the body 
and truck bolsters on the outside, so that the car body 
itself offers no resistance at the outer side bearing to 
prevent the outside wheels from lifting. 


Freight car trucks should be rigid 


It is unfortunate that the center and side bearing fric- 
tion between the truck and body bolsters increases the 
tendency of the wheels on the outer rail to lag behind 
the wheels on the inner rail, when entering a curve, 
thereby increasing the pressure of the outer front flange 
against the rail, resulting in an increased tendency tor 
this flange to climb over the rail. 

There must be some slippage of wheels on a curve, 
with resulting friction, when any forces prevent the con- 
ing of the wheels from adjusting these wheels to their 
proper position on the rails, to avoid the slippage. The 
spring plank is the only means for holding the truck side 
frames square with each other so as to minimize this 
wheel and rail slippage friction. The spring plank 
resistance, consequently, must overcome both wheel and 
rail frictional slippage resistance, as well as center plate 
and side bearing frictional resistance. The total amount 
of these resistances has been established by test. 

[f the center plate and side bearing frictional resistance 
is minimized on a curve, the spring plank will hold the 
truck nearer square, and therefore reduce the pressure of 


the front wheel flange against the outside rail, and reduce 
the frictional resistance between this wheel flange and 
the rail. While the center plate and side bearing friction 


tend to hold the truck out of square on entering or while 
in a curve, this center plate and side bearing friction exert 
a force tending to square the truck when coming out of 
a curve, and it may be that we need some force of this 
character to help prevent the outside truck frame from 
continuing to lag behind the inside frame, when the car 
has come out of a curve on to a tangent. 

Cars are held on the rails by the wheel flanges only, 
and these wheel flanges under the 50-ton and 70-ton cars 
of today have exactly the same height as the flanges under 
cars of 20 tons capacity 40 years ago. Furthermore, the 
track gage of 4 ft. 8% in. under our big cars, is exactly 
the same as it was under the 20-ton cars. 

It has been demonstrated that a rigid four wheel truck 
prevents the two inner wheels from going excessively 
ahead of the two outer wheels, resulting in less rail and 
wheel flange friction; but it is not possible to make our 
modern freight car trucks absolutely rigid in this respect. 
The A.R.A. truck is comparatively rigid because of the 
bossing of each side frame into the spring plank at four 
points. With a swiveling spring plank, the inner side 
frame is prevented from going excessively ahead of the 
outer frame by the unmechanical cramping of the truck 
bolster in the side frames, or by the unmechanical cramp- 
ing of the axle ends in the journal boxes, dependent on 
the local clearances in each individual truck. Under these 
conditions, there is either rapid wear of the bolster and 
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side frame pedestal ways, rapid wear with heating of 
journals and brasses, or both. 


Suggestions to prevent car derailments 


We cannot today change our wheel flanges, the gage of 
our track, the longitudinal flexibility of our trucks, or the 
large inertia forces incident to our high capacity, high 
gravity cars. We cannot lay our rails in a dissymmetric 
manner to break up synchronization without prohibitive 
expense. We, therefore, are confined to what we can do 
with the cars themselves. In my opinion we can prevent 
derailments by lowering the center of gravity on new cars, 
and by designing the springs and car suspension to control 
the forces causing derailments. 

If a car rolls sufficiently to lift the wheels on a straight 
track, derailments rarely occur, because the wheels nor- 
mally drop back into their proper positions, with the 
flanges on the inside of the rails. Therefore our study 
will be confined to the conditions on a curve. If we 
prevent a car from rolling on entering or leaving a curve, 
we will, of course, prevent its rolling on straight track. 
~ 1—The first and most obvious improvement for high 
gravity cars is to put a spring of elliptic work-absorbing 
action under freight cars, with a curve of compression 
and release somewhat similar. to lines A-B-F-A, or 
A-C-G-A shown in the chart. Of course this spring 
must be interchangeable with the present A.R.A. standard 
spring, and its fibre stress must be low enough to insure 
a reasonably long life for the spring. 

2—As far as possible we should minimize center plate 
and side bearing friction, to prevent excessive pressure 
of the front outside wheel flange against the rail, which 
causes derailments, excessive wheel flange and rail wear, 
and also increases train resistance. 

3—We should construct the four wheel trucks as rigid 
as is practical in the connection between the side frames 
and the spring plank. 

4—We should arrange the spring suspension so that 
some load is always maintained on the outside wheels, 
regardless of whether the outside springs are broken, or 
have taken a permanent set. 

It is not practicable to maintain all track in surface and 
alinement, similar to first class main line track. There- 
fore, our problem is to design freight car trucks so that 
they will stay on a track that is reasonably out of surface 
and alinement. 

The vertical jiggle of coil springs is largely responsible 
for coupler and knuckle wear, bolster and side frame 
pedestal wear, and the tendency of cars to uncouple in 
fast freight service. The vertical jiggle of coil springs 
and the excessive roll of the car body are largely respon- 
sible for damage to box and refrigerator car roofs. 

A freer radial action will not only help prevent derail- 
ments, but will minimize rail and wheel flange wear. It 
has been demonstrated to reduce train resistance on curved 
track. 

A cushioned blow, when the truck spring goes 
solid, will largely prevent side frame, axle and rail break- 
ages, and make it easier to maintain track in proper 
surface. 

A smooth running freight car, without roll, with no 
uncushioned shocks, and with free radial action of the 
trucks, will simplify and reduce the cost of maintenance 
of all track. The required strength of rails, wheels, axles, 
side frames, bolsters and car framing, has been developed 
empirically in service, under excessive shocks, that can be 
largely reduced, and it is possible that the future freight 
car can be materially lightened. 

It is my opinion that all open top and stiff closed top 
freight cars can be so equipped in their trucks that they 
can be operated with safety over the roughest track. 
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Fruit refrigerator cars for D. L. & W. 


Insulated and ventilated to afford protection in cold and hot 
weather—A. R. A. standards closely followed 


By P. Alquist 


Master car builder, D. L. & W., Scranton, Pa. 


SHORT time ago the Delaware, Lackawanna & 

Western received 300 refrigerator cars which 

represent the latest improvements and A.R.A. 
standards. These cars were built by the American Car 
& Foundry Company, at its Berwick, Pa., plant. They are 
42 ft. 6 in. long and weigh 55,200 lb.; stenciled capacity, 
80,000 Ib. These cars were designed for the most difficult 
requirements of fruit transportation. Bananas are now 
being received at the Port of New York in a fleet of 
well insulated vessels. The railroads are called on to 
transport this fruit during the summer and winter months 
to distant inland cities in refrigerator cars without the 
use of stoves en route, maintaining a temperature during 
the winter months between 55 and 66 deg. F., as bananas 
will chill below this minimum. This is accomplished by 
preheating the cars at the ship side by the use of stoves 
which are removed after the cars are loaded. The con- 


of merchandise on the return movement, if not needed 
for perishable commodities requiring icing. 

The cars are provided with steel underframes consisting 
of two standard A.R.A. center sills of 12-in. special rolled 
channels, weighing 40.3 lb. per foot. These are held to- 
gether by a 3%-in. by 20-in. cover plate. The side sills 
are composed of 8-in. shipbuilding channels, weighing 
17.6 lb. per foot, with a 3-in. by 4-in. by 5/16-in. angles 
riveted to the outside to receive the wood side sills to 
which the side frame of the car is secured. The end sills 
are made of 9-in. channels weighing 15 lb. per foot, rein- 
forced on the back with 3-in. by 344-in. by 5/16-in. angles 
to receive the wooden floor stringers. The body bolsters 
are of the built-up type with cast steel center fillers. The 
needle beams are of the built-up type with the top and 
bottom cover plates 1% in. by 12 in., riveted to the center 
sill channels and two 5/16-in. pressed steel fillers placed 
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Lackawanna refrigerator car which weighs 55,200 lb. and has a capacity of 80,000 lb. 


dition in which fruit arrives at its destination depends on 
the construction and insulation of the car, as well as the 
tight fit of ice hatches and side doors. 

During the summer months maximum ventilation is 
required in order to remove the heat generated by the 
fruit and to retard ripening. This is accomplished by 
direct ventilation with maximum air space through the 
ice hatches and bunkers, eliminating the usual splash board 
and using high floor racks. In extreme warm weather, 
long distance shipments require light icing. The cars 
have hinged floor racks, and sections fold back at the 
doorway and near the ice bunkers to permit the loading 
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between them with the ends riveted to the side and center 
sill channels. A 3-in. by 3-in. by %-in. angle is riveted 
to the web of the pressed steel fillers and under the side 
of the top cover plate. 

Each corner of the underframe is reinforced by a 4-in., 
8.2 Ib. Z-bar diagonal brace. There are also six pressed 
steel pans 3% in. thick, extending from the center sills to 
the side sill channels, spaced between the needle beams and 
the body bolster and at the center of the car for additional 
supports to the wooden floor stringers. 

The trucks are of the Bettendorf “U” section type, 
provided with the Barber lateral motion device. Cast 
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steel truck bolsters are used. Davis cast steel wheels, 
Creco four-point brake beams and Schafer pressed steel 
“U” type bottom connections with self-locking hangers 
are used. All the brake pins are fastened with positive 
brake pin locks. 


Body construction 


Practically the entire superstructure is built of Douglas 
fir. The wood side stringers extend from end sill to end 
sill and are securely bolted with horizontal and vertical 
bolts to the metal side sills which are attached to the side 
framing of the car. There are two center and two inter- 
mediate floor stringers. 

The lower course of flooring consists of 13/16-in. by 
5%4-in. rain-tight boards laid in white lead and secured on 
top of the four intermediate longitudinal stringers and 
the two side stringers with eight-penny, cement coated, 
heavy barbed car nails. On top of this is placed a layer 
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The door posts are of 6-in. by 6%4-in. white oak with 
the ends fitted into cast steel top and bottom post pockets. 
The side doors are equipped with Miner refrigerator door 
fasteners and LaFlare insulation. Automatic open door 
fasteners of the L. & N. type are used. After the canvas 
insulation on the doors had been applied, it was coated 
with equal parts of paraffin and tallow which was applied 
while hot. 


Ice boxes 


Equipco all-metal pilferage roof, bulkheads and ice 
grates, with a specially large opening over the insulated 
bulkhead are used to insure maximum ventilation. There 
are four Equipco pressed steel well traps with agitators, 
one located near each corner of the car and securely 
riveted and soldered water-tight to the drip pans under the 
ice box. The drip pans are of No. 14 galvanized iron and 
extend 614 in. up and over the special bunker floor boards. 
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Cross-section of the car showing the method of insulating and the end construction 


of Hydrex water proofing felt. Upon this felt is then laid 
a course of %4-in. Celotex. Over the Celotex is laid 1% 
in. of non-void insulation between 1%4-in. by 3%%4-1n. 
nailing strips. This entire surface is then covered with a 
Y-in. coat of Unarco weather-proof coating. The upper 
or main floor is laid of kiln dried decking, 134 in. thick 
by 5% in. wide. The edges of the floor are filled in with a 
weather-proofing compound. The frame work of the roof 
consists of 13 pressed steel Z-bar and U-section carlines 
of 3/16-in. material. These are securely bolted to the 
ridge-pole which is dressed to 2 3/16 in. by 5 in. and 
shaped on top to conform to the angles of the roof. The 
fascia boards are 71% in. by 3% in. wide with the lower 
edge formed as shown in the illustration. A No. 22-gage 
outside flexible metal roof, manufactured by the Stand- 
ard Equipment Company, is used. 


The vertical flanges of the floorpan are back of the No. 22 
galvanized iron with which the side and end linings of the 
ice boxes are covered from the floor to the plates. Each 
well trap is provided with a scum can made of galvanized 
iron, wire screened and secured to the frame of the ice 
tank with a galvanized iron chain. 

Each bulkhead is lined with Douglas fir, with two 
courses of '%-in. Keystone hairfelt with 80-lb. paper 
stitched on both sides. One layer of Hydrex weather- 
proofing felt is applied on each side of the hairfelt and 
secured with nailing strips. The opening under the bulk- 
heads is provided with swinging protection screens of 
1-in. No. 6-gage galvanized wire screen which is properly 
framed and applied to the bulkhead to prevent the lading 
from shifting into the ice pans. 

The four hatch framings consist of Douglas fir. The 
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hatch frame covers and plugs are of the U. S. R. A. type, 
but with the plug detached in order to obtain full opening 
when required. 


Insulation of the roof, side and end walls 
of the refrigerator cars 


A sub-ceiling of 3g-in. by 31%4-in. Douglas fir is nailed 
to the 2-in. by 3-in. cross nailers. Over this, the insulation 
material consists of one course of Hydrex water-proofing 
felt, on which is then laid two layers of %4-in. Flaxlinum 
insulation, over which is laid three layers of 1%4-in. Key- 
stone hairfelt with 80-lb. paper stitched on both sides in 
one piece from side plate to side plate and from the 
wooden carlines at each ice tank furring. All of the above 
insulation is held in place at the intermediate steel car- 
lines by bolts passing through the ceiling nailing strips 
and the bottom flange of the steel carlines. The insula- 














Equipco all metal pilferage proof bulkhead and ice grates with 
a special enlarged opening to insure maximum ventilation 


tion between the hatches under the carlines and plates is of 
the same material as specified above and is turned up at 
the sides and ends and secured to the car by insulation 
strips. 

The insulating material in the side and end walls con- 
sists, first, of one continuous layer of Hydrex weather- 
proofing felt which covers the main posts and braces from 


the door post to the corner post and runs from the side’ 


sill to the side plate, together with two courses of 14-in. 
Flaxinum. The next insulating material consists of one 
continuous layer of %4-in. Keystone hairfelt with 80-Ib. 
paper stitched on both sides, which is securely held in place 
by insulation strips. On these strips is placed one con- 
tinuous piece of Hydrex water-proofing felt, after which 
13/16-in. Douglas fir side sheathing is applied. The end 
walls are substantially the same except that 2-in. non-void 
cork is used. 

A.R.A. Type “D” couplers with a 6-in. by 8-in. shank 
with Universal yokes, cast steel draft lugs and Cardwell 
friction draft gear type G-111-AA are used. The air 
brake equipment consists of Westinghouse air brake 
schedule KC-1012, K-2 triple valves, double-spring re- 
tainers with Universal booster in the hand brake to give 
3,950 Ib. at the brake cylinder push rod connection to the 
cylinder lever. Wine Railway Appliance Company safety 
first ladders with Viloco step treads were used. 
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The following are the general dimensions of these cars: 


LR: GEL, TINO Sli di0 $5 515s 0a ssin awd +e anne de ohsthe daeas 42 ft. 6 in. 
Le Ue I ERR... 5. o.oo owl 600-0 6 elon deka bw hee 41 ft. 10% in. 
SE We EI cio na as ss dbus solcebe ooleeaedsanouse 41 ft. 8% in, 
Length inside of lining between ice boxes...........eeeee0% 33 ft. 11 in, 
I IB oases sss bo eso in's oda owe sesecenawsawee 7 2 mh 
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Adjustable scaffolding for car 
shops 


ROM a labor saving standpoint, it is essential that 

every passenger and car repair shop should be 
provided with a form of adjustable scaffolding. Such 
scaffoldings can be generally made in the shop which 
was the case of the equipment shown in the illustration 
and used in the passenger car repair shops of the Dela- 
ware, Lackawanna & Western at Kingsland, N. J. 

The framework of the scaffolding consists of 4-in. 
I-beams properly spaced to meet existing conditions. The 
beams are breeched by two parallel angle irons. Holes 
\4-in. in diameter, 9-in. apart, are drilled the length of 
the flange facing the repair track. The brackets which 
hold the boards are fitted over this flange by three clamps 
which slide along the I-beam. A chain, 12-in. long, at the 
end of which is attached.a pin which fits in the holes, is 
attached to each bracket. Located at the center of the 
underside of each board is a box which contains scrap 
metal, the purpose of which is to counterbalance the 





A rigidly constructed scaffolding which can be easily moved 
by hand to various heights 


board, with the counterbalance supported by a %-in. cable 
which passes over a 6-in. pulley located at the top of each 
I-beam. Each box is carefully weighted so that the board 
can readily be raised or lowered by one man. Each box is 
supported by a 5£-in. truss rod which passes between the 
two brackets. 

This scaffolding is cheap to construct, will withstand 
hard usage and is easy to operate. Furthermore, the 
frame work can be used to advantage for locating power 
outlets. It will be noted from the illustration that there 
is an outlet at the middle of the lower angle iron of each 
pair of I-beams. These outlets are used for attaching 
electric lights and motors. 








Japanese railways adopt automatic 
couplers 


Final work of changing from the screw and link type to the 
automatic is completed in one day 


By S. Akiyama 


Director, Mechanical Engineering Bureau, Japanese Government Railways, Tokyo, Japan 


railways in 1906, it was decided that steps should 

be taken to equip the rolling stock with automatic 
couplers. At that time, with the exception of the Sapporo 
division in Hokkaido, which had adopted an automatic 
coupler of an American type more than 15 years ago, all 
of the Japanese railways were using the screw and link 
type. The preparatory work of changing the couplers on 
all of the rolling stock was begun in 1918 and this work 
was completed in the spring of 1925. This preparatory 
work consisted essentially of altering the center and end 
sills on all old equipment and seeing that the design of 


See after the nationalization of the Japanese 


sided over by the vice-minister, but this committee drew 
up only a general plan. Detailed plans were submitted 
by a committee nominated by each division office. Each 
division committee consisted of the chief of the operation 
section, who served as chairman. Both the chiefs of the 
mechanical section and the chief of the transportation sec- 
tion served as vice-chairmen and a number of shop man- 
agers, car distributing agents, etc., served as engineers and 
secretaries. Upon the receipt of each detailed plan, it was 
necessary to decide what factors were common to all divi- 
sions and to solve this problem an executive committee 
was nominated from the committee in the ministry. This 











Table I—Number of freight cars and workmen assigned to 
each coupler changing station 


Division 
OE EE ORES TUTTE EET TT ee 
Pieaeermeneen Giement for Tuly 17 and 20.......ccccscscvvcceccesescces 
Actual number of freight cars on which the couplers were changed on July 20. 
Number of workmen [ Repair shops .........csccscccccsccccccccccececece 
employed on July {Car inspecting points..........cccccssccccccscccces 
17 or 20. En cin altho sade ce taGo she aSe ewes annee 
OO OINNUNIN Ts 6.0.5.0 6.00 60.0.0 0006 00066 0:0 10.008 000404008.008 
PE AE MOIEE CRUISE GERTIONE 6 650i ccc ccesccscesectccrseececerece 





———Moji 

; : Sanyo Kyushu 
Takyc Nagoya Kobe District ——— Sendai Total 
15,000 10,000 10,000 2,500 8,65C 6,500 52,650 
12,700 8,300 7,849 1,850 Zsh02 * 4,800 42,637 
12,517 8,380 7,607 1,842 7,123 4,213 41,682 
2,937 2,138 1,507 452 1,492 1,024 9,540 
735 272 698 40 300 354 2,419 
3,682 2,419 2,205 492 1,792 1,378 11,959 
3.45 3.44 a.a5 3.76 3.99 3.48 3.56 
50 54 39 g 45 25 221 








all new equipment was such as to permit the application 
of the automatic coupler and draft gear at the appointed 
time. 

The most important factor in the making of this change 
was to see that traffic went on with as few interruptions 
as possible. It was decided to perform the work of mak- 
ing the final change of couplers during the month of July. 
In Japan, the month of July is quite hot and, furthermore, 
the freight traffic is comparatively light. Many of the 
freight cars are withdrawn from service, and it was pos- 
sible to apply the automatic couplers on these cars at any 
convenient time. The committee in charge of planning 
the work also took into consideration the fact that the 
days are quite long in July, so it was finally decided that 
the final work of changing the couplers should be done on 
July 17. 

July 15 and 16 being Buddhist holidays, it was esti- 
mated that the freight traffic would be especially light on 
July 17. This schedule applied to all districts except the 
Kyushu district, where the final change was made on July 
20. Table I shows the number of locomotives and pas- 
senger cars on which the couplers were changed divided 
according to districts and Table II shows the total num- 
ber of freight cars and workmen assigned to the various 
coupler-changing stations. 


Planning and organization of the work 


All of the plans for the preparatory work were made by 
the Mechanical Department of the Railway Ministry and 
the work was performed at the various railway shops. 
The final change-work was planned by a committee pre- 


committee was presided over by the chief of the operation 
section and it met with the divisional committees at which 
time all necessary arrangements were worked out. 

The organization of the executive forces for carrying 
out the work was not identical on all of the divisions. 
The organization on the Tokyo division, however, is typi- 
cal. The headquarters of the Tokyo division was located 





Table II—Showing the number of passenger cars and 
locomotives on which the couplers were changed 
Passenger cars changed on July 16 and 17: 


Both ends One end 
PRMANIEID ao a0 Sie iwrala as ansisin <n Sse 'eheis Gib oi0/elaraliegn 90 504 
IRD aaa: aies0 2 :a58 coin sooo a o.6 Ssaieiacalane Srasooahe 51 353 
PN iiiik knicitck ah wa abausheneemorsnis 76 432 
SEA PSSESAE creer eeica at te ci nanan eran 2 109 
NN ia iia cherie lo asta wiolacas av eisioisiuia-clacs -< 40 345 


Kyushu district—-total passenger cars, 1,046. 
Honshu district—total passenger cars, 7,327. 
Passenger cars cnuanged on July 19 and 20: 


Both ends One end 
42 315 


All districts—total locomotives, 3,094. 





in the division office. On this division ten district head- 
quarters were established, the chief of each being either 
the district traffic officer or works manager. There were 
19 local headquarters under the control of the district 
headquarters, the chiefs of which were usually the leading 
engineers of the repair shops. There were 54 work- 
ing organizations, the chief of each usually being an 
assistant engineer at a repair shop. There were 50 chang- 
ing stations. One crew was assigned to each changing 
station and two crews each were assigned to four of the 
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larger changing stations. Each crew was divided into 
parties in charge of a foreman and each party was divided 
into gangs, consisting of from five to eight workmen as 
required. Nineteen gas cutting gangs and 11 relief gangs 
were distributed among the various local headquarters. 
There were also 50 “settling” gangs under the jurisdic- 
tion of the local headquarters, one of which was assigned 
to each changing station. A station master was placed in 
charge of each of these gangs. The function of these 
gangs was to arrange the cars as required by the working 
crew, to prepare lodgings and meals, and to dispose of the 
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peated tests at several shops and car inspection points, we 
came to the conclusion that as a fair average we could 
counts on about 314 freight cars per workman, assuming 
that all classes of workmen employed in the shops were 
to be used in making the change of couplers. 

Workmen of all classes were started about one year ago 
in a series of training exercises. This work was taken up 
at all of the shops and car inspection points. It was first 
done on a rather small scale but as the time for the change 
approached, the training was performed more intensively 
so that eventually each workman had at least one day’s 
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Special coupler designed for switching locomotives handling cars equipped with either automatic or screw and link types 


old couplers, buffers, etc. The “settling” gang consisted 
of yardmen and employees other than shopmen. This 
system of organization as outlined, proved to be quite 
satisfactory. 

In planning the details of the organization just de- 
scribed, it was deemed advisable to make several tests. In 
one of these tests, two skilled workmen changed the coup- 
lers of 10 cars in nine working hours. In another test, two 
workman who had only one or two months’ experience as 
workers in a freight car repair shop and had only prac- 
ticed changing couplers three times, succeeded in changing 
the couplers of six cars in nine working hours. After re- 


practice. Some of the workers at the car inspection 
points were trained to make the change on the freight 
cars and the remainder were trained to make the change 
on passenger cars. The work of changing the couplers 
on the locomotives was performed by the locomotive shop 
repair men. 


The preparatory work was performed in three stages 


The preparatory work was performed in three stages; 
the first stage consisting of the reconstruction of both 
ends of the underframe, a portion of the center sills and 
the attaching of a pair of follower guides to the inside of 
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the center sills. About one-third of the freight cars were 
equipped with wooden center sills. These were not strong 
enough to be used with the automatic coupler and for this 
reason they were strengthened by means of flat bars, tie 
rods or angle bars. The center of the end sill was cut to 
make room for the shank of the automatic coupler, and 
angle bars were secured above and below to serve as 
guides for the coupler shank. After the first stage of the 
preparatory work was completed, the old style drawbar 
used with the screw and link couplers, was arranged with 
a special washer to receive the drawbar spring. This re- 
construction was performed on all of the passenger and 
freight cars. The first stage of perparatory work on the 
tenders was the same as that used on the freight cars. 
The second stage of the preparatory work consisted of 
temporarily hanging the coupler with the draft gear cross- 
wise under the center sills as shown in one of the draw- 
ings. The uncoupling lever was also attached. This work 
was done only on freight cars. There were, however, 
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Jack used in the final application of the automatic couplers 
and draft gears 


several kinds of freight cars whose construction did not 
permit this to be done. Such cars were treated as special 
cars and other arrangements were made so that the change 
of couplers could be made on July 17. The couplers were 
changed on the locomotives and passenger cars as they 
were brought into the shops for repairs. With this sys- 
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be effected without any trouble. Special gages were pro- 
vided for making this test. The test consisted of taking 
the coupler and draft gear which was hung under the cen- 
ter sills and applying them to the underframe as it was to 
be done on July 17. The uncoupling lever was also ex- 
amined. The coupler was then taken out and again hung 
under the center sills. The side buffers were also taken 
off and attached again. All bolts and nuts were lubricated 
to prevent their becoming rusty. 

This third stage of the preparatory work proved quite 
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Spanner wrench for unscrewing the nuts of the rigging that 
held the drawbar to the center sills 


effective, not only in discovering defective work, but also 
in familiarizing the employees with the operations to be 
performed on July 17. 

Special tools and equipment were 


complete the work 


required to 


The tools and appliances used in completing the third 
stage of the preparatory work were the same as those used 
in the regular routine work of changing the couplers. 
The majority of these tools were not of standard design, 
being devised by a number of men and, of course, were 
not uniform throughout all divisions. There were, how- 
ever, two devices, namely, the jack for the coupler and the 
spanner for the drawbar nut which were standard. These 
two devices, which are shown in two of the drawings, 
were the results of a design obtained by a competition and 
were extensively used. The jack is a double threaded, 
double screw jack. The minimum height is 1534 in., so 
that it can be placed to receive the coupler which is held 
under the center sills of the car. The maximum height 
is 324 in., which is sufficient to jack the coupler up to its 
proper position between the draft sills. The spanner, 
shown in Fig. 3, was designed to unscrew the nuts which 














Total expense of changing the couplers 


Locomotives 


$$ —_— 

No Expense 
Preparatory work of first stage................2+.+ 2,529 $328,500 
Materials, including couplers, their ercction...... 3,344 345,500 


Preparatory work of second stage............ 





Passenger cars Freight cars 


a 


a 





— —— ji a 
No. Expense No. Expense Total 
6,385 $1,304.000 41,667 $4,925,000 $6,557,500 
9,057 782,300 51,541 4,122,000 5,249,800 
ates eseoaraia 291,500 291,500 
$12,098,800 














tem, the number of locomotives and passenger cars of 
which the couplers had to be changed at a certain terminal, 
was known and all the material required was allotted in 
exact quantities. 

The third stage of the preparatory work was the test- 
ing of the first stage. It was essential that we knew 
whether or not the reconstruction of the cars had been 
properly performed so that the change of couplers could 


held the coupler when hung under the center sills. Both 
of these tools are of light construction, easy to handle and 
cheaply made because they were intended for temporary 
use only. 


Changing the couplers on the passenger cars 


The plans made by the Mechanical Department of the 
Railway Ministry required that the coupler-change on all 
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the freight cars be made on July 17 in order to avoid in- 
terfering with the movement of traffic as little as possible. 
The changing of the couplers on the passenger cars, how- 
ever, could not be done at one time because the cars mak- 
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Drawing showing the design of draft gear the Japanese Gov- 
ernment Railways are using in connection with 
the automobile coupler 


ing up a train were usually treated as one set and were 
seldom used in other trains. Thus, the couplers on the 
passenger cars which composed a regular train were 
changed in the period between July 1 and July 10, except 
the couplers on either end of the train. The couplers on 
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The changing of the couplers on the end. cars;of the 
train and the locomotive, was done according ,to, a, pre+ 
determined schedule arranged to conform to the short-time 
that the locomotive and train were to stay in the terminal, 





between trips. With this arrangement, the passenger 
service on July 16 and 17 was maintained with its usual 
regularity. It was necessary to provide a switching loco- 
motive with a special coupling to handle cars equipped 
with either type of coupler. 


Freight train service was suspended for one day 


Freight train service was suspended for one entire day ; 
namely, from midnight to midnight, except for certain 
special freight trains used for the transportation of fish, 
etc. In some districts the number of delayed trains was 
comparatively large, and at points where the station yards 
were comparatively large, it was found that the change- 
work could be performed by suspending only a few freight 
trains. It would have been poor practice to have adopted 
such a system on the main lines because a delay in any 
station would have caused confusion on the whole system 
and even the passenger service might have become seri- 
ously affected. For this reason, after the suspension of 
the regular freight trains, all of the freight cars were col- 
lected at the larger stations selected for changing couplers 
during the night. 

There were a total of 221 such stations and as fast as 
the cars arrived at the changing stations they were ar- 
ranged at regular intervals of about 40 ft., buffer to 
buffer. 

The plans required that the cars be arranged by 5 a. m. 





Drawing showing how the automatic couplers and draft gears were temporarily hung under each car so that they could 
be easily applied on the day set for completion of the work 


spare cars and those undergoing repairs were changed 
during the period between July 11 and July 16. The 
couplers on either end of the train and the locomotive 
couplers were changed on July 16 and 17. This arrange- 
ment was carried out in all districts except in the Kyushu 
district where these couplers were changed on July 19 
and 20. 


and the work of changing commenced at that time and 
finished by 7 p. m. It so happened that the work was 
started at some stations as early as 4 a. m., part of the 
work being done on the previous day. All of the change- 
over work on the Sendai division was completed before 
noon. The work was finished on the Kobe. division’ at 
4:30 p. m., on the Tokyo division at.5:30 p. m., on the 
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Moji division (Sanyo district) at 6:30 p. m., and on the 
Nagoya at 8:00 p. m. 

The privately owned railroads, whose freight cars are 
operated over the lines of the Government Railways, also 
changed their couplers at the same time and in the same 
way. The Government Railways paid about $126 per car 
as a subsidy. 

One of the most important factors of the change-over 
work was the final inspection. In order that the work of 
inspection be carried on efficiently, the foremen in the 
repair shops were previously instructed and these men 
served as inspectors as well as supervisors of the work. 

The old couplers and buffers were loaded into empty 
cars as fast as they were removed and were not allowed to 
litter up the yard so as to hinder the progress of the work. 
They were later sent to various shops to be handled as 
scrap. 

It was feared that many of the workmen might be in- 
jured during the work of changing from the old style to 
the new coupler, because there were many who were not 
accustomed to such work. The result, however, was satis- 
factory. There were, of course, a few men injured, but 
all of these injuries were slight. 


Sharon and Alliance type couplers adopted as 
provisional standard 


The Japanese Government Railways before finally de- 
ciding on what type of automatic coupler to use, gave seri- 
ous consideration to the automatic types used in both 
Europe and America. The A. R. A. standard type “D” 
coupler was considered too heavy for the rolling stock 
used on the Japanese railways and it was finally decided 
to adopt the Sharon type coupler which had given satis- 
factory service on the Sapporo division. The Alliance 
coupler was afterward introduced and has proven to be 
equally as good. These two types of couplers are pur- 
chased from America and have been adopted as the pro- 
visional standard. They are used on practically all of 
the rolling stock in Japan. The draft gear is of simple 
design, consisting of front and rear followers and a coup- 
ler yoke to hold the draft gear in position as shown in 
one of the drawings. This type is considered good enough 
for the present traffic conditions in Japan, but it will 
doubtless be necessary to improve the draft gear sooner or 
later. A new coupler of Japanese design has recently 
been introduced and it is expected that this type will be 
extensively used. 

As the matter now stands, the coupler problem on the 
Japanese railways has been solved. The most important 
parts of the Japanese railways are now under one control 
and, furthermore, there is no through traffic beyond the 





Table I1I—Number of injuries and deaths in 1922 and 1923 
incurred while coupling cars 





Switching incl. Coupling 
coupling work work only 
Type —- HK — 

Division of coupler 1922 1923 1922 1923 
ee Screw and link.... 158 177 69 74 
Nagoya ...... Screw and link.... 116 97 61 30 
Bone ....c00- Screw and link.... 117 134 23 26 
ere Screw and link.... 85 114 33 49 
Sendai .......Screw and link.... &3 77 41 25 

559 599 227 204 
Sapporo ..... Autematic......... 41 27 6 0 
“600 626 233 204 





Island of Japan. This situation influenced to a large ex- 
tent-the decision to adopt the automatic coupler which 
was a fairly large undertaking. 

This improvement of couplers will undoubtedly aid in 
the development of traffic and should also provide safer 
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working conditions for the railway employees. It was 
always a dangerous task to couple cars equipped with the 
screw and link type coupler, especially in Japan, because 
the difference between the buffer and the coupler was only 
2 ft. from center to center. This is especially emphasized 
in Table III, which gives the vital statistics showing the 
number of injuries and deaths in 1922 and 1923 occurring 
in switching and coupling work. 


Protection for acetylene torch 


outlets 
By Charles W. Geiger 


T the reclamation plant of the Southern Pacific, Sac- 

ramento, Cal., there are nine cutting torch outlets 
for supplying acetylene gas. The gas is manufactured in 
a central plant and is piped to all parts of the yard. As 
shown to the left in the illustration, these outlets are pro- 
tected by four steel rails bent into the form of a pyramid. 
This arrangement protects the outlets from being broken 
or bent by heavy material striking them as it is being 
handled about the yard. If the operator is using a torch 














View showing reclamation plant of car yard equipped with 
protective device for acetylene outlet 


at some distance from the outlet, the hose is carried on 
metal stands like that shown in the foreground of the 
illustration. This method of supporting the hose from 
the ground, protects the hose from being cut or broken 
by heavy castings falling on it or by trucks being run 
over it. 

Three mains lead from the central plant where the 
acetylene gas is manufactured to the various departments 
of the general repair shops located at Sacramento. This 
system of providing gas has proven to be quite efficient 
in assisting in the performance of the work of the car 
shop and scrap dock. 


THe “Broapway LIMITED” and the “American” trains, of the 
Pennsylvania are to be completely re-equipped with new cars. 
The Pullman Company is turning out 60 cars for this purpose on 
rush orders. The new cars will offer many original and novel 
features of design, including a women’s lounge and shower bath 
and a private office for business men. Interior decoration of a 
new type will provide a restful atmosphere of soft color harmonies. 
Of the new cars, 32 will be used on the “Broadway,” the 20-hour 
train between New York and Chicago and 28 on the “American,” 
the 24-hour train between New York and St. Louis. 
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Utilization of freight cars’ 






Considered from the viewpoint of loading design and 
maintenance 


By L. K. Sillcox 
General Superintendent of Motive Power, C.M.& St. P. 


ATA now furnished show the miles per day per 
locomotive and per freight car. The manner in 
which the information is compiled is sufficiently 

divided to enable it to be worked into several factors. 
We have attempted to gage the performance on the basis 
of miles per day per locomotive or freight car on line 
and as a result we have what may be termed a statement 
of the performance in relation to equipment at hand, 
rather than a statement of performance of the units ac- 
tually in service, excluding those stored serviceable or 
awaiting repairs, etc. In the case of freight cars, it 
would be necessary to know each day the number out of 
service for repairs as now shown on the usual form of 
bad order reports, the number stored serviceable and the 
number in actual service. When divided in this manner, 
it is then possible to analyze the performance by hours 
per day to indicate the dead time encountered in train 
movements, because this lost motion affects the utilization 
of cars on the one hand and it is further aggravated by 
improper facilities respecting sidings, yards, terminals, 
etc. On the other hand, if we attain the greatest pos- 
sible net ton mileage with the least actual number of 
freight cars and freight car miles, then we have a meas- 
ure of performance which is of benefit to those admin- 
istering car distribution or those who may largely control 
their utilzation. If we know that we are handling a cer- 
tain tonnage with fewer cars today than heretofore, then 
we should know by what means this is accomplished, so 
that proper elements may be set up for further improve- 
ment. 

The primary requisite for a high degree of utilization 
of freight cars is a condition of favorable road charac- 
teristics which permit trains to move without interruption 
between terminals at a uniform speed. The average 
speed is now about 12 miles per hour for freight trains, 
meaning that the distance run between terminals is con- 
sumed on this basis, but that at certain intervals a much 
ereater speed is attained in order to maintain this aver- 
age. The limitations placed upon freight car utilization 
are, for the most part, not due so much to the character 
of the equipment as to the obstructions in yard, terminal 
and road handling. 

The amount of freight equipment in the country today 
is the result of a variety of policies. It is presumed that 
the administrative methods employed were merely in- 
fluenced by periods of car shortages and surpluses. This 
is not so great an element in the question of proper own- 
ership today because there is an ever increasing efficiency 
in the matter of car distribution throughout the country 
as a whole. The result is that the car shortages are decreas- 
ing and car surpluses are increasing, even in the face of 
more traffic to be handled. Therefore, the improvement 
in methods of distribution makes it unnecessary to in- 
crease the total number of cars available for service, but 
rather to replace worn out cars with new units of greater 
capacity and availability. The increase in the average 
capacity of freight cars has been 60 per cent since 1902 
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or from 28.1 tons to 44.5 tons. If we are to attain 
greater utilization of cars, the increase in capacity will 
permit this and, at the same time, will require relatively 
fewer individual units for the service. 

We have before us, in this discussion, the question of 
the general performance of equipment as a _ whole 
throughout the country. If the art of design and con- 
struction were to develop uniformly, the equipment 
would reach the obsolescent state at the same time and 
the problem of overcoming obsolescence by retirements 
rather than improvements would be greatly simplified. 
In the past ten years, however, the practice has been to 
overcome partial obsolescence by improvements, so that 
the life cycle is indefinite and the character of equipment 
as to design and construction is not uniform. In this 
way, there is not as rapid an increase in the average 
capacity of freight cars as would otherwise be the case. 
The obsolescence referred,is more in the nature of de- 
sign than resulting from deferred maintenance. 

Beyond this we have the problem of the distribution 
by types. Some carriers have a large majority of open 
top cars while others may require a large number of 
house cars. The question of ownership is usually af- 
fected by the prevailing character of the commodities 
handled. Loading in general, or by commodities in par- 
ticular, is not uniform throughout the year, so that car- 





*Abstract of paper presented before the Railway ‘Club of Pibateh, 
1925. dis 





Comparison based on units and capacity of freight cars, 
showing the saving effected by large capacity cars 


ee Te EET rr ree 50 ton 40 ton 30 ton 
Limit load on rail in Ibs.............. 169,000 136,000 103,000 
Average light weight in Ib.............. 46,000 42,000 ‘ 
Load carrying capacity in lIbs,.......... 123,000 94,000 67,000 
Total tons load carrying capacity required 2, 400, 000 2,400,000 2,400,000 
Number of cars involved.............-. 39,025 51,064 71,642 
Average investment cost per lb. of It. wght. 3c. 3%e, 3c, 
Valse per COP ..cccccccccccccccccccees $1,532 $1,399 $1,199 
ORE CI isc ci aanisa etwas seekue 59,786,300 71,438,536 85,898,758 
ee Pe 3,587,178 4,286,312 5, 153,925 
Se error ore 1,566,747 867,613 

Maint. cost at 12 per cent of invst. cost 7 174, a 8,572,624 10,307,850 
Average DEF CAL PES YERT..0000 00000008 168 144 
Saving in maintenance...........e.00- $3,133, 449 1,735,226 
Depreciation, interest, taxes, etc. at 24% 1,494,658 1,785,963 2,147,469 
Savings in depreciation, interest and taxes 652,811 361,506 

SUMIOINEY BE GRWENES 6 occ. s so seccncsas $1,566,747 $867,613 


3,133,449 1,735,226 
652,811 361,506 


$5,353,052 $2,964,345 








riers are confronted with high and low peak seasons. If 
the traffic on each line were confined to cars owned by 
that line, this would require an ownership capable of tak- 
ing care of the peak load, so that there would be no short- 
age throughout a large portion of that time. On the 
other hand, the interchange of cars is such that owner- 
ship for peak loading is not always required and it is this 
particular feature of car ownership from which results 
a greater flexibility. 

Comparisons based on the amount of investment in 
freight cars in relation to the performance as to net tons, 
miles per unit, or some other such factor, are quite often 
prepared. Much as in the cases of utilization of power, 
wherein must be considered the relation of miles per day 
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per locomotive owned and miles per day per loco- 
motive used, we also have to consider some ’such feature 
as regards freight cars. However, mileage is so low in 
freight car performance that to present a factor of re- 
lationship of miles per car in service as compared with 
miles per car on line would not be of any particular mo- 
ment. We can consider a rather definite factor in the 
table showing a comparison based on units and capacity of 
freight cars, thus representing the relation of the carry- 
ing capacity requirement, the number of units, the capa- 
city per unit, the investment cost, and the maintenance. 

In this illustration it is assumed that the carrying re- 
quirements was 2,400,000 tons and that this would be 
provided either by 30- 40- or 50-ton units. Of course, 
with larger units it is necessary to provide a smaller num- 
ber than in the case of smaller units. The average weight 
per car of different capacities is merely a rough estimate 
representing all classes of freight cars. This also applies 
to the average cost per pound and per car, which may be 
higher for certain classes of cars and possibly lower for 
other classes of cars. Whether the estimated costs are 
high or low in this case does not affect the final results 
materially, nor does it affect the stated savings, because 
these factors change the results to but a small degree. 

In this statement the maintenance is estimated at 12 
per cent of the cost of the car per year. The deprecia- 
tion, insurance and taxes are stated here at the rate of 
2% per cent of the investment. In this respect there is 
no uniformity of practice, some carriers using one per 
cent or less for depreciation alone while others employ 
from four to five per cent. If the case of any carrier could 
be stated definitely in this form, it would indicate that in 
the order of importance the possible savings would be in 
maintenance due to heavier and better cars, representing 
about 60 per cent of the savings, the reduction in interest 
amounting to about 28 per cent of the savings, and about 
12 per cent representing a possible saving in depreciation, 
insurance, taxes, etc. 

Therefore, there is involved in this question not only 
the number of cars to be operated, but the average capa- 
city. In order to attain greater utilization of equipment, 
it would be possible, in theory, to reduce the number of 
car miles per day, per month or per year and increase the 
net ton miles with the larger car, provided the movement 
of commodities permitted of full loading and reduced 
the proportion of l.c.l. loading. The net tons per train 
have increased, in the past 20 years, far more rapidly 
than the cars per train. This movement has_ been 
gradual. We may expect that commodities will be 
moved in such a manner as to permit increasing the aver- 
age load per car, and with this movement the tendency 
towards providing larger and heavier cars is continued. 
In the past few years the average tons per car did not in- 
crease at the same rate as the average capacity per car. 
It should be understood that since the increase in the size 
of trains, the gross tons per train, etc., with the advent 
of larger power, it has been necessary to strengthen 
freight cars. It is, therefore, inconsistent to employ a 
mandatory strength requirement if the capacity is not 
increased accordingly, because it is not economical to pro- 
vide strength of members and fail to have capacity com- 
ply therewith. In the past 20 years freight cars have 
increased in capacity, and consequently, in relative 
strength, about 60 per cent, whereas, during the same 
period average locomotive tractive force increased 100 
per cent, thus illustrating the great need of building up 
car members to meet such conditions. The average 
weight per car did not increase in the same proportion 
as the capacity. 

Under present methods of recording miles per day per 
freight car it would appear that, considering a bad order 
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situation of eight per cent and an average mileage per 
car per day on line of 27, by deducting the eight per cent 
we have an average mileage per serviceable car of 29 per 
day. Then assuming that the average speed of freight 
trains is 12 miles per hour and the distance run is 29 
miles per serviceable car per day, this would result in an 
actual period of 2.42 hours in train service out of every 
24 hours. This would leave 21.58 hours per day con- 
sumed in loading, unloading, switching and other time of 
an apparently unproductive nature. The above is based 
upon the action of serviceable cars, but although not 
representing the actual condition, is merely offered as an 
illustration. If this were confined to cars actually in 
trains, it would result in more than 2.42 hours per move- 
ment or per day. Nevertheless, we are seriously con- 
fronted with the duty of attaining more miles per service- 
able car and for that matter obtaining more miles for 
total cars. 

The mechanical department is concerned in this per- 
formance in that more cars should be made available for 
service. It is economical to have a high degree of main- 
tenance or a good condition of equipment. This is illu- 
strated by the following: 


All class railroads—Period of four years—1920-21, 22 and 23 
(Based on I. C. C. reports.) 


Carriers having per cent 


of bad order freight cars. Ave. cost per car per 


From To year for repairs. 
0 5 $151 
5 10 179 
10 15 186 
15 187 


The records show that the better equipment is maintained, 
the less it will cost to keep in condition. 

If the bad order situation is reduced but the hours of 
service per car are not increased, then there is a lack of 
proper utilization. We have periods of surplus and 
periods of shortage and it would seem that the policy 
recommended for locomotives could well be followed for 
freight cars in that when loading is low, cars can be set 
aside so that as few as possible will be in actual service. It 
is recommended that the utilization of cars be interpreted 
to mean that the greatest amount of tonnage and mileage 
be attained with the least possible number of units. 

The employment of freight cars, when based on net ton 
miles, can improve most effectively where the increase in 
the average capacity of cars and their assignment to the 
fullest possible loading is fully applied. The miles per 
run per load is also a factor in this measure of perform- 
ance. 

Cars are now loaded to approximately 60 per cent of 
their capacity, but this factor cannot be considered as im- 
proper utilization since greater volume, in relation to 
weight, is experienced with certain classes of loading. 
Automobile and furniture loading will illustrate this point. 
The loaded car miles per loaded car per day is a measure 
well worth considering in attempting to increase the 
service of freight cars. 

The per cent of loaded to total car miles is a very im- 
portant feature in proper utilization in that, if the loaded 
percentage is small, the elements which build up revenues 
are not favorable. If the net ton miles per loaded car 
are high, but the percentage of loaded to total car mile- 
age is low, then we still have a situation which is not fav- 
orable to intensive utilization. If the loaded movement 
is all one way, this also affects performance. 


Loading 


The loading characteristics throughout the country in- 
dicate the heaviest tonnage to be in products of the mines. 
Then in order come manufacture, agricultural, forest, 
and animal products. The number of car loads handled 
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in 1924, together with the average load per loaded car, 
was as follows: 


Classification of car loads handled in 1924 


Loaded Average Load 

Cars Per 
Products handled car, tons 
MN alee shes asain cases tence 12,794,674 48.5 
Manufacturing ..........- 9,921,986 23.8 
pS SS eee ee 4,758,344 21.8 
Sere en 3,780,341 24.6 
mate er 2,356,574 12.8 
DEY know caus cGanueae nee 33,611,919 34.0 


The product of mines not only represent the greatest 
amount of tonnage handled but permits of a heavy loading 
per car. This amounted to an average of 48.5 tons. 
Here we are permitted to load cars to full capacity with 
the possibility of decreasing car movement and mileage 
by having cars of greater capacity or of a convertible 
type. One line in the east has gone to the large dimen- 
sioned car very extensively and have some with a capacity 
of 120 tons. It is in this séction of the country where 
the average load per car ranges between 55 and 60 tons. 
The heaviest average tonnage per loaded car comes from 
iron ore mines. This amounted to an average of 53.5 
tons, with a range between 63.1 on one road to 43.1 on 
another, depending on the- size of equipment offered by 
the various carriers for such loading. Bituminous coal 
offers the next highest average loading or 51.7 tons with 
a range from 72.0 to 26.2 tons. The spread is rather 
radical, but is due to the greater distribution of coal fields 
and a greater variety of equipment offered for loading. 
Bituminous coal loading constitutes approximately one- 
half of the total products of mines. Practically all of the 
products of mines require open top cars. 

Manufactured articles occupy the second place in the 
total movement of car loads, but represent a very low 
average tonnage, this being 23.8. This is due to the 
character of the commodities in this group, most of which 
have a high displacement or require more space per 
pound of weight than products of mines. The greatest 
average loading in this group was represented by pig iron 
or 40.9 tons per car. Cement resulted in 38.0 tons per 
car. Most of the manufactured articles require house 
cars. Automobiles offer the least tonnage per car, this 
average being 8.2. 

Agricultural products called for 4,758,344 loads, but 
gave an average of only 21.8 tons. The load is higher 
than the average in the Northwest region for the reason 
that wheat offers the heaviest tonnage in this group, or 
40.8. Cotton is responsible for the lightest tonnage or 
11.3. Products of agriculture require mostly house cars. 

The products of forests offer only 28.1 tons per car, 
the heaviest being logs and the lightest miscellaneous 
lumber. This movement requires flat, gondola and house 
cars. 

Products of animals offer a low loading, especially for 
live stock. Leathers and packing house products offer the 
heaviest loading, but the average for all is only 11.8 tons. 


Design 


Until recently the question of design and interchange- 
ability of parts, while covered in a general way in the 
A. R. A. manual, was not extended to various members 
in the body. Standard designs are being fully worked 
out with a view to attaining the greatest possible strength 
and capacity with the least possible weight. The tendency 
is to increase the capacity of the cars, which places upon 
all concerned the duty of increasing the performance of 
each car required for loading. The tare weight is a fea- 
ture of design which has been given much consideration. 
The tare weight of low capacity cars is greater than high 
capacity cars when measured by tons capacity. This is 
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shown in the following statement in a very general way: 


Nominal Tons Tons Per cent of 
tons av. weight av. tare Per cent of carrying capacity 
capacity loaded weight tare to total total weight 
30 48 18 37.5 62.5 
40 61 21 34.4 65.6 
50 73 23 31.5 68.5 


These figures represent stenciled capacity and make no 
allowance for permissible axle loads. From this it may 
be stated that the percentage of dead weight decreases 
with the increase in capacity, or in othet words the non- 
productive weight does not increase in proportion with 
the capacity. This is another argument, especially when 
actual allowable axle loads are considered, for larger but 
fewer cars to handle the traffic wherever loading will 
permit. 

The rolling friction increases as the number of bear- 
ing surfaces increase. The following shows how this is 
worked out: 


Variation in resistance in relation to variation in light weight 
of freight cars 
Pounds of Total 


; resistance per resistance 

Tons light Per cent ton weight of for light Per Cent 

weight per increase car weight of increase 
car car in lb. 
20 73 140.00 
25 25.00 5.89 142.25 1.4 
30 50.00 5.13 153.90 9.0 
40 100.00 4.20 168.00 20.0 
50 150.00 3.64 182.00 30.0 
60 200.00 3.27 192.20 40.0 
70 250.00 3.00 210.00 50.0 


The proportionate increase in resistance is about one- 
fifth the proportionate increase in weight. Wind friction 
is reduced with fewer and larger cars per train. 


Design is mostly concerned, however, with strength 
of materials and with the arrangement of parts. The 
objective should be to provide a unit which will run, as 
a whole, from one heavy repair to another with a mini- 
mum of intermediate attention. The question of larger 
cars is also involved. Where there are fewer larger cars 
constituting a train, the length is less for the tonnage 
carried. This also simplifies the making up and break- 
ing up of trains as there are fewer cars to handle. 


Maintenance 


It is usual to judge maintenance by the bad order car 
situation. If we were in a position where a constant car 
shortage existed, then the question of the number of days 
cars are detained for this purpose would be of extremely 
great importance. 

There is now developing a greater tendency towards 
making classified repairs to freight cars on somewhat the 
same principle as applies to locomotives. The latest de- 
velopment along this line is to provide facilities and 
forces so as to run a greater number of cars of the same 
type and design through shops in a short period of time 
doing practically the same amount of work on each car. 
Where this work is heavy enough, it should finally result 
in a service cycle between classified repairs of approxi- 
mately eight years. This should be done with a view to 
reducing intermediate light and running repairs in the 
meantime. In the long run this will result in providing 
more service days per car. The development of lay-outs 
and spacing of car repair terminals has not always been 
according to a specific plan. For this reason, much re- 
mains to be done in the matter of location and type of 
facilities for freight car repairs. A system having 80,000 
cars and an average cycle of eight years between heavy 
repairs would have to run 10,000 cars through the shops 
each year provided the repairs came due in order. With 
facilities adapted to such a plan, it might be found that 
the number of light and running repair points could pos- 
sibly be reduced, especially if a plan could be worked out 
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to have greater distances between train classification ter- 
minals, where facilities are constantly employed. 

While we are wrestling with causes, methods, funda- 
mentals and ultimates, it would be well if we could re- 
arrange our thinking on a factor which exerts a primary 
as well as a more direct influence than any other feature 
on the efficiency with which shop operations are handled, 
namely, that of employing a minimum steady satisfied 
force, also a minimum number of thoroughly modernized 
plants and having car maintenance work handled in an 
orderly fashion throughout the year rather than to follow 
seasonal demands. If we are to effect the greatest return 
from a minimum force of men, the least outlay for fixed 
facilities, and the smallest number of cars to handle a 
given volume of business, such a plan should receive 
careful thought. This necessitates the preparation of a 
budget in which the funds available are allotted to those 
projects which it is considered most important to carry 
on. When this budget is approved and the amount of 
work to be done fixed, it is then necessary to prepare a 
program or schedule so that the projects may be carried 
out to the best advantage. It is highly essential that the 
budget be approved and the program completed suffi- 
ciently in advance to enable the materials to be assembled 
and the forces to be organized to do the work in a logical 
fashion. 


Decisions of the Arbitration 


Committee 


(The Arbitration Committee of the A.R.A. Mechanical 
Division is called upon to render decisions on a large num- 
ber of questions and controversies which are submitted 
from time to time. As these matters are of interest not 
only to railroad officers but also to car inspectors and 
others, the Railway Mechanical Engineer will print ab- 
stracts of decisions as rendered.) 


> 


Car damaged due to ice in brake dog 


On January 4, 1924, car No. 2935 owned by the Union 
Refrigerator Transit Company was damaged in switching 
service on the lines of the Belt Railway Company of Chi- 
cago. On January 9, a copy of the hump rider’s damage 
report, together with a list of defects on the car and the 
estimated cost of repairs was forwarded to the car owner. 
The handling line requested that the car owner furnish 
disposition of the car in accordance with Rule 120. The 
handling line’s report stated that Swift Tank Line car, 
No. 5996 was switched over the hump and struck the 
Union Refrigerator Transit Company’s car No. 2935 
owing to the fact that the rider could not control the car 
as the hand brake was inoperative, due to the brake dog 
being clogged with ice. The handling line stated further 
that it reported the case under A. R. A. Rule 120 and that 
it complied with all the requirements and conventions of 
Rules 43 and 120 and as it was not subjected to any of the 
unfair usage conditions mentioned in Rule 32, the damage 
was the owner’s responsibility. ‘The car owner accepted 
the statement that the car should have been reported un- 
der Rule 120 and accepted its inspection reports as correct 
showing the nature and extent of damage to the car and 
also accepted the hump rider’s accident report which in- 
dicated the circumstances under which the failure occurred 
but failed to agree as to whether, under the A. R. A. Rules, 
the handling line or car owner was responsible under the 
circumstances. The car owner further stated that the 
failure of U. R. T. car No. 2935 was due entirely to the 
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lack of ordinary care on the part of the handling line and, 
therefore, should be the handling line’s responsibility. 

In rendering its decision, the Arbitration Committee 
stated that, “As the damage occurred due to inoperative 
hand brake which should have been detected by the hand- 
ling line prior to dropping the car over the hump, the 
handling line is responsible.”—Case No. 1343, The Belt 
Railway Company of Chicago vs. Union Refrigerator 
Transit Company. 


Responsibility for car uncoupled by trespasser 


A Belt Railway of Chicago locomotive handling a train 
of 82 cars was travelling northbound when some ore 
climbed through the train, stepping on the pinlifter oi 
St. Louis-San Francisco car No. 37239, and disconnecting 
the train. When the slack ran out, the air hose parted, 
causing the air to set, with the result that the coupler and 
draft rigging was pulled out of St. L. & S. F. car No. 
1261. The handling line contended that the car was 
damaged in fair service and was not the result of the air 
being set from the rear end, as intended by the last 
sentence of Interpretation 5 of Rule 32. The owner stated 
that it was understood that if a train parted by reason of 
defective equipment, the car owner will be held respon- 
sible but that it does not seem reasonable that a car owner 
should be held liable for the acts of trespassers, as in this 
particular case. 

The Arbitration Committee rendered the following de- 
cision, “Damage occurring under such conditions is not 
unfair usage as defined by Rule 32. Car owner is respon- 
sible.” —Case No. 1340, The Belt Railway Company of 


Chicago vs. St. Louis-San Francisco. 


Responsibility for wrong coupler repairs 


According to the repair card dated May 2, 1921, the 
Louisville & Nashville at its Corbin, Ky., shop, applied to 
the A end of Atchison, Topeka & Santa Fe car No. 49384, 
a new 5-in. by 5-in. by 6%4-in. coupler and a 1%-in. by 
5-in. by 84 in. coupler pocket. When this car reached 
its home shop a joint evidence card was secured which 
showed that at the A end of the car, one coupler 5 in. by 
5 in. by 9% in. and one sleeve 1% in. by 4%4 in. by 9% in. 
by 32% in. with plain ends were applied instead of a 5-in. 
by 5-in. by 61%4-in. coupler and a 14%4-in. by 5-in. by 814-in. 
by 32%4-in. sleeve with reinforced ends, which are stand- 
ard to the car. The wrong repairs were corrected and the 
joint evidence, together with the billing repair card was 
presented to the L. & N. with a request for a defect card. 
The L. & N. furnished a defect card for the material 
covering the wrong coupler but refused to allow material 
for the wrong yoke claiming that the yoke is not an 
A. R. A. standard, and that under Rule 88 it was respon- 
sible for the labor only of correcting the wrong repairs 
and that this is covered by the coupler operation. The 
car owner contended that under Rule 17, the repairing line 
is also responsible for the material to correct the repairs 
caused by the application of an improper yoke as it was 
neither A. R. A. standard material nor standard to the 
car. The car owner also contended that it was a well de- 
fined principle of the A. R. A. Rules that the owner’s 
standards must be maintained unless the repairs are made 
by the substitution of A. R. A. standard material. 

In rendering its decision, the Arbitration Committee 
stated that, “The contention of the Atchison, Topeka & 
Santa Fe is sustained. The Louisville & Nashville should 
issue a defect card to cover labor and material for cor- 
recting the wrong repairs made by it—Case No. 1345, 
Atchison, Topeka & Santa Fe vs. Louisville & Nashville. 
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Shop and employment tests for 
qualified welders’ 


By Glenn O. Carter 


Consulting engineer, The Linde Air Products Co., New York 


fied welders. This is irrespective of the process, be 
it oxy-acetylene, electric or hammer. The fact that 
an operator has proved his ability to make a good weld is 
by no means a complete assurance that he will never make 
a poor weld. But a proper test for qualification will make 











A good weld will not fail even when bent double 


sure that the welder is capable of depositing metal of the 
strength desired and then if subsequent tests show that 
workmanship is poor, there can be a definite placing of the 
responsibility on the welder for failure to do his best. 
Experience has indicated that welders maintain a high 
average standard in their daily work. 

Qualification tests should be made using almost identi- 
cally the same materials that the welder will work with. 





*Abstract of the paper presented before the Metropolitan Section of the 
American Welding Society, November 13, 1925. 


This is of prime importance as welding conditions vary 
where there are considerable differences in the thickness 
of the base metal, the composition of the metal and the 
composition of the welding rod. This is of such impor- 
tance, that where a man, known to be a good welder on 
certain materials, is considered for welding on important 
work with some other material, he should make a quali- 
fication test to insure good workmanship. For instance a 
man who is a good welder on 1%4-in. steel plate may be, 
and probably is, a good welder on heavy cast iron, but it 
is obvious that the work is of such a different nature that 
the good steel welder might not be good on cast iron. 

The conditions in welding light material of, say, from 
20 gage up to 10 gage vary so from welding on %-in. 
plate that a check test should certainly be made before a 
welder accustomed to either weight of steel starts on 
the other. 


How qualification tests should be made 


The question now arises as to what is a satisfactory 
qualification test. In my opinion, a welder should. be 
called on to make a short test weld of from 3 in. to 6 in. 
or more and this test piece should be cut into strips from 
i44 in. to 2 in. wide and the strips tested by bending in 
a vise or over an anvil. This simple test is effective for 
judging the ability of a welder. It is, however, one that 
depends on the judgment of the supervisor and can only 
be evaluated with difficulty. It shows the soundness of the 
deposited metal and the amount of penetration. 

In most cases, when welding on average materials, the 
management would not need to carry a test any further, 
but if a welder is to work on important welding where the 
joint is to withstand severe loads, an additional test is de- 
cidedly advisable. This may involve a real expense for 
testing, but when the test has been made and results re- 
ported, everyone from the engineer who supervises the 
welding to the management of the welding shop and the 
welder will be glad to have the information. 

In many cases, applicants for welding work are good 
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welders with other apparatus than that to be used for the 
welding considered. Therefore, if a qualifying operator 
asks to use equipment with which he claims to be familiar 
or with a different welding head and pressure than is 
specified for the job, it will be well to let the applicant 
prove his ability by furnishing him with the desired ap- 
paratus. Ifa man is a good welder with one type of ap- 
paratus, it would justify spending a few hours or a couple 
of days to let him learn how to handle other equipment. 
The final test should, however, be made with the equip- 
ment, the material and under the conditions of the actual 
work. 

For an exact test, it is desirable to have the test pieces 
made up of material of almost the same thickness and 
quality as the finished work. It is also advisable to have 
the test pieces of such size that they can be compared with 
other test results both in welding and in standard 
materials. 

On this account in plate metal work, test pieces should 
be 9 in. by 12 in. and if they are to be beveled, the bevel- 
ing should be along a 12-in. edge. When the weld has 
been made joining two 12-in. edges, the plate will then be 
18 in. long and 12 in. wide. If the plate is of steel, the 
test pieces can then be roughed out with a cutting torch 
so as to obtain strips for machining or grinding out five 
standard A. S. T. M. flat test pieces. If the material is 
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Proper method of clamping a test weld to an anvil—Note 
that the piece did not break at the weld 


other than iron or steel, the plate will have to be cut up 
into strips on a machine tool. 
After the plate is cut into strips, each test piece is then 
machined out at its central part so that the standard 8-in. 
test can be marked off over a section which will be 114-in. 
wide. There will be some excess metal at the grip as is 
the regular practice. In cutting the strips from which the 
test pieces are to be made, it is good practice to cut % in. 
off each end of the weld so that the testing of the work- 
manship will not be complicated by the starting or the fin- 
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ishing of the welding operation. A properly marked off 
plate is shown in one of the illustrations. 

These test pieces will then be pulled in a tensile test 
machine and the test reports should show the elastic limit 
or yield point; the ultimate strength; elongation, both in 
2 in. and 8 in. and reduction of area. The report should 
also indicate the nature of the fracture and if a failure has 
occurred in the weld, what percentage of the area was not 
welded on account of the lack of penetration or blow 
holes. 

In some cases the welds are ground flush with the plate, 
but it is now common practice to leave the welded zone 














When testing a weld in a vise, bend it so the top of the weld 
will be stretched 


unground on the flat surfaces as that is the way the weld 
will be in the finished article. The thickness of the 
material should be noted as well as the average cross sec- 
tion of the weld zone. If the failure occurs in the weld, 
the strength of the deposited metal should be calculated 
both from the cross section area of the zone of fracture 
and on the basis of the cross section of the plate. If, how- 
ever, the failure occurs outside of the weld zone, the 
strength of a test piece should be calculated only on the 
cross section of the base metal. 

With different grades of deposited metal, different 
standards should be looked for. In oxy-acetylene welding 
with Norway iron, which is so low in carbon as to have a 
maximum strength of about 52,000 to 55,000 Ib. per sq. 
in., a welder should develop a strength of weld through 
the weld zone of 40,000 Ib. per sq. in. for a single vee 
weld and 45,000 Ib. per sq. in. for double vee. With Nor- 
way iron, the failure will nearly always occur in the weld, 
because almost any steel plate is stronger than 45,000 Ib. 
per sq. in. 

When welding with nickel steel filler of good quality or 
with high test welding rod, the failure should occur in the 
base metal of average steel as frequently as in the weld 
zone. A qualified operator should develop at least 50,000 
Ib. per sq. in. with either of these materials or, if he is an 
excellent operator, his test should develop approximately 
the full strength of the plate, 60,000 to 65,000 Ib. per 
sq. in. 

What the limitations should be for a qualification test 
with other forms of welding should be left to those thor- 
oughly familiar with the electric arc welding or the ham- 
mer welding process as the case may be. 

From these standard A. S. T. M. tests we obtain figures 
which can be depended on to satisfy us as to the ability of 
any given welder and by building up a series of qualifica- 
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tion tests we will be building up a history for the welding 
industry that will materially assist in carrying it ahead in 
the esteem of engineers. When a welder is making his 
qualification test, attention should be paid to several things 
that will have an important bearing on the question of 
workmanship. Whoever supervises the test should set a 
maximum time within which the test should be completed 
because a welder should be expected to do a certain min- 
imum day’s work. Attention should also be paid to the 
size of the welding head which is used for the test work. 
Manufacturers of blowpipes, will, undoubtedly, specify a 
certain welding head for any given thickness of metal and 




















The top view shows method of laying out test pieces on the 
test weld—The lower view shows the proper position in 
which to place the test pieces to be welded 


it is advisable to have a test conducted under the condi- 


tions considered most satisfactory. 

Experienced welders know that by using a very care- 
fully adjusted flame, with gas pressures as low as can 
be carried and still permit operation of the torch without 
backfiring, a very high quality weld can be made. Such 


men also know that by taking their time they can make a 


better weld than they will generally average. The quali- 
fication test should not be intended to show what is the 
very best that a man can do, so much as what he can be 


counted on to do under working conditions. 

Thus, by having the welding heads as called for by the 
equipment markers and using the pressures specified by 
them and insisting upon a commercial speed of welding 
a test piece will be made which gives real information. 

We can rest assured, moreover, that if a man makes a 
satisfactory test piece, even if he has worked a little slower 
or with a slightly different flame than is his general prac- 
tice, we will be very much better off than if he did not 
make a satisfactory qualification test of any kind. 

From consideration of the above, it is easy to see that 
we may divide the work into at least two categories. One is 
work which must be of the very best quality ; here it is im- 
portant to have the full qualification test and it will be satis- 
fying to everyone to have such tests supervised by compe- 
tent inspection laboratories. For the other class of work 
where life is not endangered by the failure of a joint, it is 
advantageous to have a good check on the welder’s ability, 
but the simpler test which is made by cutting the test 
piece into strips and bending in a vise is sufficient. 

The history of the welding process where real quali- 
fication tests have been utilized over a period of years is so 
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satisfactory that we can truthfully say welding is equal in 
quality to any other type of joint and, of course, in tight- 
ness is far superior. 


Safety-first target 


NE of the first things to strike the attention of a 
visitor at the Union Pacific shops at Cheyenne, 
Wyo., is the large safety-first target illustrated. This 
target is painted on a substantial board 61 in. square, 
located near the center of the locomotive shop where it 
can be readily seen by all who pass the tool room. The 
background in the circle is black, the corners being green, 
and lines and letters, white. It will be noted that all the 
sub-divisions of the shop organization are shown on this 
target and competition in safety work is thus encouraged 
between the different gangs. The radii of the circle are 
divided into 12 spaces, one for each month, and when a 
reportable accident occurs in one of the shop gangs a red 
spot in the appropriate space indicates that that gang has 
overlooked one dangerous practice, and must be on the 
alert to avoid another. 
The results of the safety campaign at Cheyenne shops 
have been highly commendable, the last reportable per- 
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A target which shows the standing of all departments of the 
locomotive shop with respect to personal injury accidents 


sonal injury occurring on October 11, 1924. The man- 
hours worked since are shown in the table: 


Man-hours since last reportable injury— 
Cheyenne shops, Union Pacific 


Nii sb vic 240s sen0e% 258,369 
ee eee 191,137 
IE, “SOB isns'000.05500000660% 180,526 
OS ere ee 189,962 

CE, BBEDs +.5400004290v0sa+a6 208,142 
OO SS eee 215,426 
IE. RPE kGis650dsco6necseenedens 189,596 


*The last month for which figures were available when this article was 
prepared. 


One way in which it has been found practicable to direct 
additional attention to the safety-first target is to post 
notices regarding matters of general interest, such as in- 
ter-department ball games, safety-first meetings, etc., un- 
der the target. These news items are changed from day to 
day and the men therefore get in the habit of watching 
the board. 

















The year’s purchases of machine tools 


Lists from 88 roads show practically the same number 
of units bought in 1925 as were 
bought in 1924 


By L. R. Gurley 


AST year’s January issue of the Railway Mechani- 

cal Engineer contained for the first time, a 

tabulation of machine tools purchased by 85 rail- 
roads in North America, which represented 77 per cent 
of the total route mileage on this continent. Through 
the co-operation of the railroads it is now possible to pub- 
lish similar lists for another year. 

The data now available, which represents two years’ 
purchases, is not sufficient from which to draw any final 
conclusions as to the trend with respect to the types of 
machines purchased or the long time trend of the railway 
market as a whole. However, certain interesting indica- 
tions begin to appear. Using the 1924 list of machine 
tools purchased as a basis of comparison, the number of 
tools of the same classes purchased this year is only 33 
units or two per cent less than those reported for 1925. 
Furthermore, the proposed machine tool expenditure for 
1926 compares closely with the exp« nditures which were 
proposed a year ago for 1925. The budget figures for 
the purchases of machine tools by 19 railroads in the 
United States, which represent 27 per cent of the total 
route mileage, show proposed expenditure of $3,142,796 
for 1926, as compared with $3,162,382 which the same 
roads proposed to spend during 1925. These facts indi- 
cate that the railway purchases of machine tools are not 
affected by the same conditions as was the car and loco- 
motive market during the past year, and point strongly 
to the stability of the railroad market for machine tools. 

The list of the various types of machine tools purchased 
has been enlarged to include not only blacksmith, boiler 
and car shop metal working or forming machinery such 
as bulldozers, bolt machines, steam hammers, flue welding 





machinery, punches, shears, riveters, presses, etc., and car 
shop woodworking machines, as well as the metal cutting 
machines commonly classified as machine tools, but also 
to include other shop facilities such as shop trucks, over- 
head cranes, car and locomotive hoists and small shop 
hoists, together with furnaces, motors, generating sets, 
air compressors and welding equipment. 


Comparison of types purchased 


On page 105 of the January 2, issue of the Railway 
Age will be found an article on “Machine Tools Pur- 
chased During 1925” which contains two tables giving 
in total numbers the various types of machine tools and 
shop equipment purchased by 88 railroads in North 
America which represent 77 per cent of the total route 
mileage. These figures show that the railroads purchased 
310 lathes, 179 drill presses, 104 planers, shapers and 
slotters, 69 boring mills, 38 milling machines, 291 grind- 
ing machines, 58 portable boring, facing and turning 
machines, 93 bolt and pipe cutting and_ threading 
machines, 82 power presses, 56 hammer and forging 
machines, 119 boiler shop machines, including punches 
and shears and 160 woodworking machines. The shop 
equipment figures show that the railroads also purchased 
97 blowers for forges, ventilating systems, etc., 159 fur- 
naces, 23 overhead cranes, 14 car and locomotive hoists, 
230 air, electric and chain hoists, 131 shop trucks, 85 
truck trailers, 24 air brake test racks, 54 air compressors, 
and 110 electric welding sets. 

There are certain machine tools which are standard 
equipment to all railway shops, the purchase of which 
varies but little. For example, 337 lathes, 178 drill 
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mills were purchased in 1924, as compared with 310, 179, 
104 and 69, respectively, of the same tools purchased 
during 1925. 

During the past few years, considerable attention has 
been given to the place which grinding machines should 
take in the railroad shops. That this is making itself felt 
in the selection of production machines for the railroad 
shops, is evidenced by the fact that during 1924, 240 
grinding machines were purchased, while the 1925 pur- 
chases were 291. 

To facilitate the servicing of locomotives at terminals, 
as well as for use in the back shop, the railroads are 
buying portable tools, such as lathes, boring, facing and 
turning machines and welding equipment. Last year 58 
portable boring, facing and turning machines, 5 portable 
lathes and 110 electric welders, were purchased. 

In spite of the tendency to replace wood cars with steel 
cars the purchase of woodworking machinery has in- 
creased from 146 units in 1924 to 160 units in 1925. As 
pointed out last year, wooden passenger cars are fast 
disappearing but it will be many years before freight cars 
are all built of steel, if, indeed they ever are. So the de- 
mand for woodworking machinery continues. 


Material handling equipment 


The railroads are not only purchasing modern machine 
tools to reduce maintenance costs but are also buying 
material handling devices and other shop equipment the 
purpose of which is to facilitate shop methods. The large 
number of units of this equipment listed for the first time 
this year indicates the type of labor-saving facilities with 
which the railroads are supplementing their new machine 
tools. Cars and locomotives can be handled by either 
overhead cranes or hoists. The lists include 23 of the 
former and 14 of the latter. The purchases also include 
230 air, electric and chain hoists, used for lifting car and 
locomotive parts. The production of modern machines 
as well as repair output of the shop as a whole depends 
somewhat on the adequacy of intra-shop transportation 
facilities for the movement of material. In the past, this 
transportation has been provided by hand trucks which 
the railroads have been somewhat slow in replacing with 
power trucks. That some improvement is being effected, 
however, is evidenced by the fact that 114 electric trucks 
and 16 gasoline trucks were purchased last year, together 
with 85 trailers for use with the power trucks. 

Furnaces and blowers are used extensively in the boiler 
shop, flue shop, blacksinith shop and in the car depart- 
ment. Among the smaller types of furnaces are listed 29 
electric, 63 oil, as well as a number of equipments for 
such purposes as tempering and brass melting, some of 
which are gas fired. The larger type of furnaces listed 
include 17 furnaces for plate heating, annealing and 
forging work. The railroads purchased 26 pressure 
hlowers and 31 forge blowers. 

The railroads bought 24 air brake test racks last year. 
Fifty-four air compressors of various types were also 
purchased for shop use. 

The lists show the purchase of 110 electric welders. 
[wo complete acetylene gas generating sets were also 
ncluded. As these plants, however, are frequently not 
wned by the railroads where they are installed, others 
may have been placed in service during the year, under 
leasing arrangements. Much small gas welding equip- 
ment, such as torches, regulators, gages, etc., has not been 
listed because of space limitations. 

The lists included with this article give in as complete 
detail as possible the number, size or other capacity 
designation and type or kind of equipment purchased by 
each railroad during 1925 for which the data are available. 
The name of the builder or company from which the 
equipment was purchased is included where possible. 
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Builder or dealer 
tillman Co. 
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.»Hanna Engineering Works 
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Yates Machine Co. 


.Diamond Power Specialty Co. 
Yates Machine Co. 


»H. Channon Company 
.Greenlee Brothers Co. 
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.Yates Machine Co. 


.Mahr Manufacturing Co. 
-DeRemer & Blatchford Co. 
.Mahr Manufacturing Co. 
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«Mahr Manufacturing Co. 
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oe © @ 6 
eo ) 2624S & 6 @ 2 Oo & @ 
ce £2 6 « & & «6 


tr & Sas 8 & @ 


eee 
eee 
eeee 


Type of machine 
. Nut tapping machine... 
-Heavy compound type post borer 


-Electric ventilating fans 
.-Single surfacer ... 


.Pressure blowers 
-Hand power post drill. . 


-Draft and motor fan .. 


.-Pneumatic flue swedging mach 
«Soot blowers ..... 


..Flue furnace (oil).. 


..Pipe and nipple machine 
..eFurnace (oil) 


..Bolt heading machine. . 
..-Driving box press... 

. Portable crank pin press 
..Steam hammer ....... 
.-Couple yoke riveter 
.Plate annealing furnace 
...Rip and cut-off saws 


.-Annealing furnace .... 
.-Dcuble surfacer . 
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Builder or dealer 
..Carroll & Jamieson 
S. Electrical Tool Co. 
C. Atkins & Co. 
Co. 
Cisco Machine Tool Co. 


Manning, Maxwell & Moore 


.W. F. & J. Barnes Co. 
..Emerson Tool Works 
Niles-Bemont-Pond 
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Alton & Southern 


.. Upright drill 
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Type of machine 


.Engine lathe .... 


Car Axle and journal turning lathes Niles-Bement-Pond Co. 
Portable engine 


-Tool grinder 


.- Radial 
- Hack 
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Alabama, Tennessee & Northern 
Atchison, Topeka & Santa Fe 


The machine tools and shop equipment purchased by the railways in 1925 
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Greenlee Brothers Co. 
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Yates Machine Co 
. Yates Machine Co. 
. Yates Machine Co 
. Yates Machine Co. 
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.Chicago Blow Pipe Co. 


oe S82 22 SOO bee He 
PS £2 6 28 Eee Cee ees 
CS FP @ AGB ECAHTAR OS HES SB 
‘2/9 2 ioe & 8. de £.S B.S 2 SS 
io. © © 2 ~@ 62RD @ 6468 ©. + SS Oe 
ce? £2 @ wo 6 OE 6. 6.62 9S 


Shavings exhaust system 
. Electric traveling crane 
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Tool Co. 


ic Tool Co. 
. Independent Pneumatic Tool Co. 
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.Chicago Pneumatic T 
Pneumatic 


. Canton Foundry & Machine Co. 
Independent Pneumatic Tool Co. 
.. Independent Pneumatic Tool Co. 


.Chicago Pneumat 
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Scott-Ransbach Machinery Co. 
Marshall & Huschart Mchy. Co. 
«««eHerberts Machinery & Supply Co. 


Niles-Bement-Pond Co. 
Cincinnati Planer Co. 
Manning, Maxwell & Moore 
Smith-Booth & Usher Co. 
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-Vertical boring mill..... 
«Double end emery grinder 


«Single wet emery grinder 
.«eMetal cutting off saw... 


-Car wheel boring machine 


-+eDouble head bolt cutters. 
eeseeeeDouble head bolt cutters.. 
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Manufacturing and stocking bolts 
in the shop 


By Eugene Kennedy 


HE idea of manufacturing bolts of various sizes on 

a Lassiter four-spindle bolt-turning machine, a 

turret lathe equipped with a taper attachment, or 

some similar machine, is an old one. But the establishing 
of a system for the manufacturing and stocking of finished 
bolts has not been done so extensively. Fig. 2 shows two 
sample pages taken from a reference book which contains 
in table form the dimensions of the various bolts that are 


of the reference book are furnished to the mechanics 
——r in the various operations of manufacturing the 
olts. 

The operator of the bolt-turning machine is supplied 
with a complete set of gages with which to gage the bolts 
for diameter and taper. The mechanic in the erecting shop 
also has access to an identical set of gages so that when 
reaming a hole he can, upon completion, select a gage 





SIZE, WEIGHT, MATERIAL AND MANUFACTURING COSTS OF FINISHED FRAME BOLTS 












































Diameter of 
Rough Bar ¥ 1 1/8" 1-1/4" 
Tren Used 

Diameter ef c 

Finished 7/8", 29/82", 16/16" 31/s2", 1”, 1 1/52", 1 1/16" 1 3/32", 1 1/6", 1 5/82", 1 3/16" 
Bolts 

Weight Cost per 100 Weight Cost per 100 Weight Cost per 100 

Length of per per per 

Bolt ~ in. 100 Labor | Material | Total 100 Labor | Material} Total 100 Laber | Material) Total 
3 117 (| 2.45 7.66 | 10.11 154 2.45 10.09 | 12.54 199 2.55 13.05 | 15.58 
ae 128 | 2.50 8.38 | 10.88 168 2.50 11.00 | 13.50 216 2.60 14.15 | 16.75 
4 139 | 2.50 9.10 | 11.60 182 2.50 11.92 | 14.42 233 2.60 15.26 | 17.86 
4s 160 | 2.60 9.83 | 12.43 196 2.60 12.84 | 15.44 250 2-70 16.38 | 19.08 
5 161 | 2.60 10.55 | 13.15 210 2.60 13.76 | 16.36 268 2.70 17.55 | 20025 
sh 172 | 2.70 11.27 | 15.97 223 2.70 14.61 | 17.31 285 2.80 18.67 | 21.47 
4 183 | 2.70 11.99 | 14.69 237 2670 15.52 | 18.22 302 2.80 19.78 | 22.68 
& 194 | 2.80 12.71 | 15.52 251 2.80 16.44 | 19.24 319 2.90 20089 | 23.79 
7 204 | 2.80 13.36 | 16.16 265 2.80 17.36 | 20.16 336 2.90 22.01 | 24292 
T 215 | 2.90 14.08 | 16.98 279 2.90 18.27 | 21.17 353 3.00 23.12 | 26.12 
a 226 | 2.90 14.80 | 17.70 292 2.90 19.13 | 22.03 370 300 24024 | 27024 
8k 237 | 3.00 | 15.52 | 18.52 306 3200 20.04 | 23.04 387 3210 25.35 | 28.45 
9 248 | 3.00 16.24 | 19.24 320 3.00 20.96 | 23.96 404 3.10 26.46 | 29.56 
of 259 | 3.10 16.96 | 20.06 334 3.10 21.88 | 24.98 421 3.20 27.58 | 30.78 
10 270 | 3.10 17.69 | 20.79 348 3210 22.79 | 25.89 438 320 28.69 | 31.89 
11 292 | 320 | 19613 | 22.33 375 320 24.56 | 27.76 472 3.30 30.92 | 34.22 
12 315 | 3.30 | 20.50 | 23.80 403 3-50 26.40 | 29.70 606 3.40 33.14 | $6.54 
13 335 | 3.40 | 21.94 | 25.34 430 3.40 28.17 | 31.57 540 3.50 35.37 | 38.87 
14 357 | 3.50 | 23637 | 26.87 458 3.50 30.00 | $3.50 574 3.60 37.60 | 41220 
15 $79 | 3.60 | 24,82 | 28.42 486 3.60 31.83 | 35.43 609 3.70 39.89 | 43.59 
16 401 | 3.70 26.27 | 29.97 515 3670 33.60 | 37.30 643 3.80 42.12 | 45.92 
17 422 | 3.80 | 27.64 | 31.44 541 3280 35044 | 39.24 677 3290 44.34 | 48.24 
18 444 | 3.90 | 29.08 | 32.98 568 3.90 37620 | 41.10 711 4.00 46.67 | 50.57 





























NOTES: Material cost based on iron, up to 2" © $.0655 and 2" iron @ $.067. 
Labor cost includes shearing, forging, centering, machining and handling, but does not include -overhead. 











Fig. 1—Chart by which the accounting department can determine the cost of manufacturing bolts of various sizes 


manufactured in the shop. This book contains all the 
data necessary to make locomotive frame bolts, main rod 
strap bolts, crosshead guide bolts, eccentric strap bolts, 
crosshead bolts, miscellaneous studs that have been 
adopted as standard, crosshead studs, and boiler studs. 
The pages are in blue print form, making a book 9 in. by 
2% in. wide, a size convenient to carry in one’s pocket. 

Orders for finished bolts to be placed in stock are issued 
by the stores department. The order blank shows the 
number of bolts desired and the section and line number 
for obtaining the correct data from the reference book. 
The blacksmith shop procures the round bar, cuts it to the 
proper lengths, forms the heads and delivers the bolts to 
the pointing machine after which they are turned on a bolt- 
turning machine and delivered to the storeroom. Copies 
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which will fit the finishing reamer the same as a bolt 
should fit the reamer hole. The diameter stenciled on 
the gage shows the size required and the length is readily 
ascertained with a rule. This information makes the 
interpretation of the data given in the reference book 
comparatively simple. 

This system, as outlined, has been used to good ad- 
vantage in the locomotive shops of the Delaware & Hud- 
son at Colonie, N. Y. It has been found to be much 
better than the usual practice of fitting bolts by turning 
on portable engine lathes, which is obviously a slow and 
costly method. Referring to the sample pages of the ref- 
erence book shown in Fig. 2, it will be noted that a prime 
diameter, such as % in., is shown on the first line under 
the capition “Size.” This is followed by the various 


















ics 
he 


ed 
Its 
op 
en 
ge 





bolt 

on 
dily 
the 
ook 


‘ud- 
uch 
ling 
and 
ref- 
‘ime 
ider 
ious 





January, 1926 


lengths of bolts which advance in %4-in. sizes from 2% in. 
up to 9% in. Each size is assigned to a separate line and 
all of the sizes of bolts in use having this particular diam- 
eter range from the minimum to the maximum sizes as 
shown. It will also be noted that the diameter increases by 
1/32 in. in order to provide for repeated reaming. At the 
top of the page there is an explanation of the procedure to 
be used in ordering bolts from stock to fit the reamed hole. 

A number of charts, one of which is shown in Fig. 1, 
have been compiled for the convenience of the accountant 
in distributing charges accruing on shop orders for bolts. 
It had been the customary practice to use figures from 
hand books, catalogues, or manufacturers’ price lists for 
such information as contained on this chart. Information 
obtained from such sources was not always suitable. 





FRAME BOLTS TO EXTEND OUT 
OF HOLE *g"AT"X" 4X 
init 


BOLTS TO BE ORDERED 
PER FOLLOWING EXAMPLE 


IOBOLTS SECTION I3-LINE-8 
LOCOMOTIVE FRAME BOLTS 
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Fig. 2—Sample pages taken from the reference book showing 
the dimensions of standard bolts 


Manufacturing costs vary considerably according to the 
production methods in use, type of equipment, etc. There 
is often a wide discrepancy between the actual amount of 
labor and material expended and the amount which event- 
ually is reported to the accounting department if the 
charges are determined from time cards. For example, a 
shop order for 100 finished bolts should accumulate a 
certain material and labor charge, depending, of course, 
upon the dimensions. The labor item in all probability 
is likely to receive a considerable overcharge or vice versa 
due to an incorrect distribution of charges made by the 
workmen. This chart was compiled on a decimal basis 
in order to correct such errors and provide a fixed charge 
for bolts of all sizes. 

Referring again to Fig. 1, it will be noted that the diam- 
eter of the rough stock is given. This is subdivided into 
the finished sizes which, on account of machining, are 
obviously of smaller diameter. The weights given are for 
the rough bar after it has been cut to length and previous 
to forming the head. As the bar from which the bolts are 
cut is the item which has been bought and paid for, it is 
obvious that the accounting department is not interested 
in the weight of the finished bolt. The footnote on the 
chart explains the basis upon which the material and labor 
costs have been ascertained. 
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Complete set of bushings renewed 
in 1 hr. 9 min. 
By J. M. Ganley 


Secretary to superintendent of motive power, Wabash, Decatur, Ill. 


N August 10, the Wabash enginehouse forces at 

Decatur, Ill., renewed a full set of driving rod 
bushings and knuckle joint bushings in 1 hr. 
28 min., but not being satisfied with that, they bettered 
the time by 19 min. on September 12. 

The Wabash Pacific type passenger locomotive No. 
664, assigned to fast passenger service between St. Louis, 
Mo., and Chicago, arrived at Decatur on train No. 13 at 
2.45 on the morning of August 10, 1925. It was 
placed in the enginehouse by the night force and spotted 
on the left bottom quarter so as to be in position for the 
renewal of the rods on the left side by the day shift 
which started work at 7.00 a. m. 

At 7.00 a. m. the work of removing the rods was started 
by the day forces. The left rods, including all side rods, 
main rod, motion work and eccentric crank were removed 
and on the floor at 7.08 a. m. The rods were then removed 
to the enginehouse machine shop where new bushings, 
including knuckle pin bushings, were applied. They 
were then returned to the enginehouse and reapplied to 
the left side of the engine. The main rod motion work, 
side rods, collar pins, knuckle joint pins and cotter. pins, 
were all in place and the left side of the locomotive was 
completed at 8.05 a. m. 

The right rods were removed and on the floor at 7.19 
a.m. The work of removing the rods on the right side 
was slightly delayed due to the right front collar bolt 
being galded in the crank pin and it was necessary to use 
an acetylene torch to burn the bolt out. It was also neces- 
sary to use an acetylene torch to burn the nut off of the 
right knuckle joint pin on account of the cotter pin break- 
ing off in removal and not being able to back it out. The 
right rods were moved to the machine shop at 7.21 a. m. 
All new bushings were applied and the rods returned 
to the enginehouse and reapplied to the locomotive. The 
right side of the locomotive was completed at 8.28 a. m. 
and the locomotive was moved out on the turntable at 
8.29 a.m. It was dispatched on train No. 9 the same day, 
at 9.50 a. m. 

The total time consumed in performing the work of 
renewing the entire set of side rod and knuckle joint 
bushings was as follows: 


TRIS ks 45 dd S ba waase saad eaeess uses eaaeeaeanabe 1 hr. 28 min. 
TEE: CE OOS 6 6555.55 040055 need oeseuesunesaeee 11 hr. 15 min. 
DE ME ENE Soa nc ska kiddo aanaeanubaacsaoadeene $8.25 


In the man-hours is included the time of the gang fore- 
man and the machine foreman. 

Not satisfied with this performance, the enginehouse 
forces at Decatur decided that they could better this and 
on September 12, 1925, they undertook a similar job on 
locomotive No. 665, a Pacific type passenger locomotive 
of the same class as No. 664. 

The 665 was spotted in the enginehouse by the night 
force, as in the case of the 664, but nothing further was 
done by the night force. At 7.00 a. m. the day shift 
came on and immediately started the renewing of the 
bushings on the 665. The eccentric crank, eccentric 
rod, main rod and all side rods on the left side were 
on the floor at 7.02 a. m. All rods, eccentric crank, 
and eccentric rod on the right side were on the floor at 
7.04 a. m. 

All old bushings were removed from the left rods, new 
bushings were applied and the rods, eccentric crank and 
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eccentric rod were in place on the left side of the locomo- 
tive at 7.40 a. m, 

All the old bushings were removed and new bushings 
applied to the right side rods and the rods were ready to 
go up at 7.50 a. m. Difficulty was experienced in getting 
the right back rod on the pin, having to slip the back 
drivers on account of the locomotive standing on the right 
back center. It was necessary to get a switch engine and 
move the 665 on to the bottom quarter. The right rods 
were up and everything completed at 8.09 a. m. and the 
locomotive was moved to the turntable at 8.09 a.m. It 
left Decatur with train No. 9 at 9.50 a. m. 

The total time consumed in renewing the complete set 
of side rod and knuckle joint bushings on this locomotive 
was as follows: 


Time Dr Ra ee oh ge ter rea eid ds eR aad Stew g 1 hr. 9 min. 
NE re Sealant dagen Ka cise eres ann ae eee 17 hr. 10 min. 
ROE CR TT ee TE eT $10.33 

The machinery used in both cases was the same. 


Following is a list of the machine tools that were used 
for this job: 
12-in. lathe 

30-in. American lathe 
Bement drill press 
18-in. Prentice lathe 


Niles boring machine 
Columbia shaper 
Chambersburg rod press 


Absolutely no work of any kind was started on these 
locomotives prior to 7.00 a. m. except, as has been men- 
tioned, the spotting of the locomotives on arrivai in the 
enginehouse and placing the bushings, in the rough, at 
the various machines in the machine shop. 

The work on locomotive No. 664 was timed by the 
general road foreman of engines, who was at the engine- 
house prior to the time the work commenced to see that 
no work was done. In the case of the 665, the shop 
superintendent, the chief draftsman, the traveling boiler 
foreman, and the road foreman of engines examined the 
locomotive and bushings before the work actually started 
to see that nothing had been done and then timed the 
work from the start until the locomotive was out on the 
turntable. 

During the renewal of the bushings on the 665, delays 
were experienced which amounted to 10 min. The first 
delay occurred in the machine shop, where all of the 
machines are operated by a lineshaft, which is run by 
one motor. The belt slipped off the motor pulley causing 
all the machines to be idle three minutes, while the belt 
was being replaced. The next delay occurred when ap- 
plying the rods to the right side, as it was necessary to 
send for a switch engine, which had to come across the 
turntable and into the house in order to move the 665 
and spot it on the lower quarter. This caused a delay 
of seven minutes. 


Forging back end main rod key 
blocks 
By E. A. Miller 


ONSIDERABLE time and expense can be saved in 
the manufacture of back end main rod key blocks 
by the use of the forging tools shown in the drawing. 
The old method of doing this work was to machine each 
piece from a solid forging after it had been planed up 
and cut to length. This method eliminates the tedious 
job of drilling and slotting the block and also saves con- 
siderable time. 
Referring to the drawing, the piece F which is forged 
from a 5%4-in. by 10-in. scrap car axle to the shape shown, 
is heated and laid with the hump side down on the form- 











Vor. 100, No. 1 





ing tool A. Tool B is then placed on the hot forging 
directly above the groove in tool A and the forging is bent 
to shape by forcing tool B down on either a press or a 
steam hammer until the forging touches the bottom of. 
the groove. The tool B and forging is then taken out of 
the forming tool A and is shaped up under the hammer, 
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Drawing showing a set of tools used in forging back end main 
rod key blocks 


using the shaping tool C first, and then finishing with tool 
D. The tool £ is used to drive the wedge, tool D, from 
the key block. After a minimum amount of machining 
the key block is ready for application. 


Standard reamer proposed by 
Tool Foremen 


N September 3, 1925, the American Railway Too! 

Foremen’s Association in convention at Chicago, 
voted to recommend the adoption of standard locomotive 
frame and rod reamers, drawings of which are reproduced 
with this article. These reamers will range in size from 
1 in. to 2 in. by 1/32-in. steps. The standard flute lengths 
are 8-, 12-, 16-, 18-, 22- and 26-in., the taper being 1/16 
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High Speed Four Groove Twisted Type 











High Speed Six Flute Milled Type 


Standard four- and six-flute reamers proposed by the 


Tool Foremen’s Association 


in. in 12 in. The spiral is left hand and the spiral angle, 
12 to 20 deg. Square shanks are recommended in the 
l-in., 14%-in., and 1%4-in. sizes, the length of the square 
being 25 per cent greater than the distance across the 
flats. The flutes are machine ground to obtain an accu- 
rate spiral, the cutting edge being ground with double 
relief and recessed under the heads to provide run-out 
for the grinding wheel. 

Two types of reamers are approved, namely the high- 
speed, four-groove twisted type and the high-speed, six- 
flute milled type. 
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“The proof of the pudding” 


New York 


To THE EDITOR: 


The “Bill Brown—Top Sergeant” controversy is quite 
interesting. However, it seems that the real basis of com- 
parison has been overlooked—COSTS. It is a case of the 
final decision resting with the banker. The last group of 
complete mileage costs shows that “Bill Brown’s” road 
maintained its power for a little more than 19 cents per 
locomotive mile. The writer does not know who “Top 
Sergeant” is so he has taken the costs of the twelve 
“‘hardest-boiled” railroads in the United States and finds 
their costs average 37.6 cents per mile. Military methods 
are all right in emergencies when costs don’t count. But 
in peace times—muster the firing squad and page the 
undertaker ! DoLLARS AND SENSE 


Savings on repair costs 


Newark, N. J. 
lO THE EDITOR: 

It is an established fact that the longer a locomotive 
remains in the shop, the more it costs to repair. This is 
due to several existing practices, which if changed, would 
not only reduce the costs of repairs, but also give an 
added output from the shops. 

lLocomotives are carded in the shop, needing, let us say, 
a new cylinder, when the parts needed are not on hand. 
[his locomotive cannot be built in the proper time on 
account of the missing material. It stands on a pit taking 
up room that should be occupied by an engine which could 
be repaired. Also, it is eating up a shop expense of $39.00 
a day. 

The essentjal contributing factor to such a situation is 
that the locomotives do not receive the proper inspection 
before coming to the shop with the result that defective 
parts are not located until the engine is in the shop and 
stripped. 

\gain, under the present methods of accounting, men 
must charge out their time against some locomotive. As 
a result of this practice, a locomotive that is in the shop a 
long time receives an incorrect labor charge, due to the 
men beeoming too familiar with the engine number. To 
remedy these conditions, I would suggest that a thorough 
inspection be made of a locomotive about due for the shop 
and the standard defective parts noted. The report should 
be forwarded to the shop scheduled to make the repairs; 
the parts obtained and machined as far as possible ready 
to apply, before the locomotive is ordered in. The loco- 
motive could then be rebuilt rapidly and the time out of 
service greatly reduced. 

An engine comes into the shop for a class five repair 
and should be out again in nine working days. The report 
shows a new cylinder and new tires needed. When strip- 
ping the locomotive, it is found that both cylinders need 
renewing. There is only one cylinder on hand and three 
weeks is lost before the cylinders are ready to apply with 


the result that the engine is in the shop a month. If the 
shop were notified that two new cylinders and new tires 
were needed for a locomotive, it could secure the parts, lay 
out, drill, bolt and chip the cylinders and bore the tires. 
it would then notify the enginehouse that it was ready for 
the locomotive which could be repaired in less than the 
allotted time. This would mean that standards would have 
io be maintained and that any variations from them be 
kept on record. The method of accounting would have to 
be changed to take in the advanced machine cost so as to 
cover classified repairs. 

I believe that this would lead to a saving in that it would 
cost nothing in the way of new equipment, men, etc., but 
would utilize present facilities to better advantage. Less 
time in shops means more locomotives in service and re- 
duced cost of repairs. 

SCHEDULE SUPERVISOR 


Sympathizes with “Top Sergeant” 


ad MICHIGAN 
To THE EDITOR: 


“Top Sergeant” submitted an article in your August 
number that has brought down upon his head the wrath 
of a majority of the contributors to the “Bill Brown-Top 
Sergeant” controversy. Sober analysis should mellow 
the harsh words levelled at him by those who appear to 
be “sitting pretty.” We might be dealing with the finest 
type of man; competent as a workman, keen, efficient as a 
supervisor, and a good organizer. With all these able 
qualities, what would they profit him if his superior, the 
superintendent of motive power, was of the old school, 
who had no regard for the men’s point of view and who 
still lived in the glories of his success of yesterday and in- 
sisted that his supervisors follow in his wake? This is 
not far removed from the actual. I have been up against 
its parallel and sacrificed my position rather than be 
coerced into doing something my convictions would not 
permit 

The general manager of a plant supervised by the 
writer was of a type that instead of “Will you do it?” 
said “You will do it.” Each day he would walk through 
the various departments of the plant taking notes. On 
Wednesday morning the entire supervisory force was 
called in for what was termed a conference. The gen- 
eral manager assumed the role of a dictator and no 
one dared speak his thoughts nor offer any defense of 
the charges made against him. The individuals were 
each sought out; the “Big Boss” would walk from be- 
hind his desk with fist closed and deliberately shake it 
while admonishing, abusing and swearing at the one 
under indictment. I was callcd in just once and when 
my turn came the practice was tried on me and the 
battle was on. I broke up his party and was never again 
invited to attend. The men, after taking the abuse, 
would file out, dejected, hateful, resentful and vindictive; 
for the preservation of their jobs throughout the week 
they could do but one thing, and they did it. The 
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plant about which I have just written is industrial and em- 
ploys: some three hundred men. 

A superintendent of motive power, passing through a 
shop, came suddenly upon a foreman reading and at the 
same time studying an article in a mechanical paper. 
The article in question contained some valuable informa- 
tion upon a problem the foreman was about to deal 
with. Explanation of this did not soften the abuse 
meted out. To his everlasting shame the autocrat, in 
the course of his discourse, told the foreman in the 
presence of many of his men that when there was any 
reading of magazines to be done, he, the superintendent 
of motive power, would do it, and that the foreman 
was paid to supervise and do his studying and reading 
at home. The particular foreman in question was always 
late leaving the job and was first back to it, so that his 
home time was spent trying to gather some six or seven 
hours much needed sleep. 

A flash of what I am trying to convey was given you 
by the “Top Sergeant” when he said: “He would very 
probably and in my opinion quite justly be canned by 
our superintendent of motive power as being unfit super- 
visory material.” The superintendent of motive power is 
as much at fault that men are hard-boiled as any other 
factor. A man in constant fear of abuse for things 
he does and does not do cannot meet his problems with a 
smile. It is too much to expect of any human. Though he 
may have the ability, the other factors will be concealed in 
a cloak of indifference and for his self-preservation, the 
supervisor will proceed to take it out on the other fel- 
low. 

I can recall instances, and they are comparatively re- 
cent, when any measure short of personal injury would not 
have been too severe to administer to subdue certain dis- 
turbing elements. Labor, the commodity, is human as well 
as mechanical and is a variable and versatile quantity 
and as such must be dealt with. One time it is the in- 
dividual and another it is the whole body. Many con- 
ditions must be examined and dealt with. Shop condi- 
tions, location, relative availability of work, are factors, 
and determining ones, on the relation of the men to- 
ward their supervisors. If you have a body of intelli- 
gent and fair workmen, where little disturbance from 
within or without is ever encountered, you are fortu- 
nate. The “Top Sergeant” may have inherited a body 
of I. W. Ws, or communists; the “riff-raff of industry, 
whose sole aim is its domination. This would tax the 
capacity, tact and ability of a superman and only a hard- 
boiled supervisor could handle the situation. This condi- 
tion actually exists on railroads and it takes the iron 
hand of a disciplinarian to cope with it. 

The questions involved in this issue are co-ordinated 
with the “bread-and-butter” problem, which is the big- 
gest question any government or people are called upon 
to deal with. The man on the job knows best what 
measures to apply. When things go along it is dandy 
to talk and write a story of how easy matters can be 
handled and adjusted, but bump into the reverse and this 
same supervisor will change his song story to one of 
hate. The supervisor is only human. A million petty 
things, personal and otherwise, inspire men to do some 
seemingly very unjust things. 

A liberal interpretation of the article written by the 
“Top Sergeant” might give us room to criticize him. 
He is not a bad man, but human, rather frank, and 
you must admit he has the courage of his convictions 
whether you agree with him or not. That he is a reader 
of technical and mechanical journals is evidenced by 
the fact he saw the article of “Bill Brown.” 

The success of dealing with men in any supervisory 
capacity is the ability of the supervisor to measure up 
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to conditions and situations as they demand. You can- 

not handle these situations from a book written by some- 

one, somewhere, who has never passed through the fire. 
The Chaplain 


Reclaiming asbestos lagging 


Brownwoop, Tex. 
To THE EDITOR: 


Practically every railroad shop in the country attempts 
to reclaim a part of or all of its asbestos locomotive lag- 
ging. Mr. Nygren’s question, which was published in the 
September Railway Mechanical Engineer, especially as to 
the pressure required, should be of interest to many shop 
foremen. I have had some experience along this line and 
have had some of the difficulties usually met with in 
molding. 

A device for molding reclaimed asbestos locomotive 
lagging is shown in the sketch. This sketch is not de- 
tailed and is only shown to give the reader an idea to 
work on and help solve the problem. The device consists 
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Sketch showing device for molding reclaimed asbestos blocks 


essentially of a steam jacketed box for molding and an 
8-in. air brake cylinder with a steel pressure block in 
which is drilled a number of %-in. vent holes, attached 
to the piston. Steam for drying the asbestos block, is 
piped to the molding box, which is lined with 1%4-in. sheet 
metal. The inside of the box is tapered so as to facilitate 
the removal of the asbestos block. 

In mixing the mud do not let hard bits enter the mold 
and do not use too much water. Fill the box full of the 
asbestos mud and then press to form the block. By hav- 
ing two or three different thicknesses of pressure plates, 
say one each of % in., 1 in. and 1% in., you can obtain 
as many block sizes. This device can also be built to make 
more than one block at a time. A READER. 





Tue Cuicaco & NortH WESTERN is making a series of tests 
of oil-electric locomotives in switching service in its freight yards 
in Chicago. Both the locomotives built jointly by the Ingersoll- 
Rand Company, the American Locomotive Company, and the 
General Electric Company and the Diesel type, developed by the 
Baldwin Locomotive Works and the Westinghouse Electric & 
Manufacturing Company, are being tested. The North Western 
also has purchased two rail motor coaches for use in branch line 
passenger service. 
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corporated in the construction of the No. 78 super- 
surface grinder built by the Wilmarth & Morman 
Company, Grand Rapids, Mich. Ready access to the 
various mechanisms, a drive that is mounted on ball bear- 
ings, a flexible coupling from the motor, a ball bearing 


G ‘erent improvements have recently been in- 

















All operating control levers on the Wilmarth & Morman No. 
78 surface grinder are easily accessible to the operator 


clutch, ball and roller bearings in place of bronze, a 
patented spindle with positive take-up and direct flow of 
oolant from the saddle to the coolant tank are features 
of the machine illustrated. 

As in the original machine, the controls have’ been 
located for the convenience of the operator. The elevat- 
ng hand wheel is geared so the divisions on its dial are 

/32 in. apart, but register 0.0005 in. between divisions. 
‘his wheel: is located at the right while the longitudinal 
ible-feed handwheel is at the left side. There is a 


Surface grinder with motor mounted in the base 
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graduated cross-feed ball-crank handle, an automatic 
cross-feed throwout lever, with adjustable dogs to set for 
a desired width of grinding, and a longitudinal table 
starting and stopping lever for use in automatically trans- 
ferring the table feed from power to hand operation. 
Clutches are used in this last named control so that the 
change is positive from one feed drive to the other. Feed 
at one or both ends of the stroke can be selected by 
turning a knurled knob near the center of the machine. 

The spindle rides in deep-groove type ball bearings and 
is arranged to take up lost motion automatically. A hand- 











The motor, mounted in the base compartment 


adjustable take-up is also included. All of the bearings 
are protected against the entrance of dust and grit. 

The hardened steel clutch for use in reversing the 
table travel, is mounted on ball bearings on a hardened 
shaft, the balls acting as a driving key between shaft and 
clutch. This arrangement has been made to result in 
free action of the clutch and to eliminate jar at the point 
of table-travel reverse. The clutch is said not to slip 
prematurely or to stop on center. 


The grinding wheel head travels vertically on flat ways 
located on the front and rear of the upright housing and 
between tapered ways within the housing. A take-up is 
provided at the rear of the wheel head and is designed 
for sensitive manipulation. There are two head-elevating 
screws with right and left-hand Acme threads arranged 
to work in unison. They are mounted in adjustable 
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bronze nuts which serve to compensate for lost motion in 
the elevating mechanism. 

The table is mounted on two ways, one flat and one 
tapered, and is driven by means of a spiral rack and pinion. 
There is ample spread between the ways to insure steadi- 
ness in the arrangement. 

In the saddle mechanisms and controls, simplicity has 
been featured. Large openings have been provided in this 
part of the machine to allow for free flow of the coolant 
from the saddle to the coolant tank. Sliding, telescoping 
dust guards protect the parts. : 

The main frame is a one-piece casting. This frame is 
provided with openings, to permit of access to all of the 
mechanisms within, including the gear box, the worm- 
feed gear and .the automatic mechanism. This arrange- 
ment makes it unnecessary to lift the saddle or the table 
to get at these parts: The gear box contains the reversing 
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gears that are driven by the ball-bearing clutch described. 

The machine can be arranged to be driven by a motor 
located inside the base. A 144-hp., 1,200-r.p.m. motor is 
recommended for this service. A door, on each side of 
the base, makes the motor fully accessible and simplifies 
the problem of caring for it properly. The motor com- 
partment is separated from the upper chamber containing 
the driving mechanism, connection from motor to drive 
being supplied through a ball-bearing drive shaft and a 
flexible coupling. 

The machine is regularly furnished for wet grinding, 
the coolant being piped to both sides of the wheel to 
insure complete flooding of the work as it enters and 
leaves the wheel. The pump and piping are built into 
the machine. 

The machine occupies a floor space of 44 in. by 86 
in. and weighs 2,300 lb. net. 


Gas automatic shape cutting machines 


N automatic gas cutting machine designed to cut 
out of the solid such locomotive part as frames, 
side and main rods, links etc., has been placed 
on the market by the Automatic Cutting Machine Com- 


pany, 66 Brookline avenue, Boston, Mass. The machine 
is completely automatic in its operation, as it runs on 











The driving mechanism, mounted on a turntable, easily follows 
any change of direction 


two rails and the torch is guided by an aluminum 
template. 

A table for the template is located on one side of the 
machine, while on -he front side is the bed for holding 
the work. The piece to be cut is placed on the bed inside 
of the cutting range. The template is shifted to suit 
the path of the intended cut. The operator stands in 





front of the torch, manipulates the torch valves and ad- 
justs the speed with a hand wheel. A rheostat allows the 
finest speed variations. With another hand wheel, the 
operator can raise or lower the torch to follow any surface 
irregularities of the work. Every adjustment is within 
his reach. 

The machine proper has two perpendicular movements, 
both mounted on ball bearings and wheels instead of on 
slides. Thus, a few ounces of pull moves it anywhere. 

The torch and tracer are rigidly connected and there 











Automatic shape cutting machine cutting out Walschaert links 


are no linkages in any part of the machine. Thus the 
reproduction does not suffer from loose joints or play 
in the bearings, which mar the exactness of the cut in 
proportion to the play in the joints. 

The driving mechanism is mounted on a turntable which 
easily follows any change of direction without any side 
thrust. It imparts its movements to two sharp toothed 
cones located at the lower end of a well-centered float- 
ing tube. The two cones straddle an inexpensive 
aluminum strip, 7/16 in. high and % in. wide, which is 


easily bent and rebent by hand into any desired shape. A 
weight presses the floating tube with the two straddling 











| 
| 
{ 
oR 
| 
' 
| 


TITAS 



























cS 




















January, 1926 





cones tightly against the aluminum strip. When rotating, 
the two cones move the machine exactly over the course 
of the shape of the aluminum strip, and the torch moves 
in an exactly parallel course. 

The relative rotating speed of the two cones, driven by 
a well-centered and balanced differential which eliminates 
any set thrusts, varies automatically. One cone can stop, 





Locomotive main rods and template 
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as for instance in sharp corners, while the other cone 
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swings around at full speed. 

The torch traveling mechanism is driven by a small 
universal electric motor of about 1/75 hp., which drives 
a worm wheel on a pinion shaft. This, in turn, drives 
a gear wheel which is fitted with a differential system. 
Through this differential ends of the two vertical shafts 
are driven by bevel gears and these shafts drive the cone 
shafts through a pair of long idlers, which permit the 
floating tube containing the cone shafts to be lifted from 
the template without disengaging the gears. For the 
speed variations a rheostat is used with a long rod and 
handle reaching to a place near the torch. Furthermore, 
the driving motor is swivelled so as to allow the insertion 
of small or larger worm gears. In this way major speed 
variations can be obtained, which is an important feature 
in obtaining maximum production. 

A template once made will always reproduce the same 
shape for worn bearings. The aluminum strips can be 
bent by hand and then spiked on a wooden board for one- 
time cuts, or riveted on a % in. steel plate for repetition 
work. 

The floating drive is not a support, and no nearby forge 
hammers or other vibrations affect the machine. The 
floating drive will set in place to the template and not 
jump off the template. 


Hubbard crosshead developed on Rock Island 


this article originated on the Chicago, Rock Island 
& Pacific and has been used successfully for about 
two years on that road, being specified on the last few lots 
of new locomotives and applied in case of renewals. 
Perhaps the two most prominent features of the new 


’ \VHE Hubbard crosshead illustrated and described in 
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General arrangement of the Hubbard crosshead used on the 
Chicago, Rock Island & Pacific 


crosshead are first, the arrangement for applying and 
removing the wrist pin from the outside, and second, the 
provision of lugs cast on the face of the crosshead to 
relieve the crosshead bolts of practically all shear. 


The wrist pin of the crosshead is applied or removed 
from the outside and cannot turn in the crosshead fit as 
a slot across the outside end is engaged by a tongue on 
the keeper plate. The keeper plate cannot turn as it is 
secured by two top and two bottom gib bolts, and the 
shear is taken off these bolts by lugs cast on the outside 
wing or cheek of the crosshead. Washers between the 
keeper and plate of the crosshead body give a metal to 
metal bearing throughout the entire length of the gib 
bolts. 

This design saves time in enginehouses as it is not 
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Method of Removing Pin 


Details of Hubbard crosshead arrangement—Method of 
removing the pin 


necessary to spot the engine to remove the wrist pin. 
Heavy modern locomotives are difficult to spot by pinch- 
ing and im some cases it is impossible to get enough bars 
to the wheels to move them. To wait for the hostler to 
bring around a hot engine means many valuable minutes 
lost to the mechanic, and adds to the time required to 
turn the engine. Not only is this crosshead designed to 
reduce enginehouse turning time and facilitate making 
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running repairs, but in case of a breakdown on the road 
where it is necessary to take down the main rods, this 
can be done at once by the engine crew, again without 
waiting for help to spot the engine. 
The design of the Hubbard crosshead is such that the 
wrist pin cannot work in as is often the case where 
nuts have worked off the ordinary style of wrist pin or 
when the end of the pin breaks with the nut and cotter 
key intact. The wrist pins for the new crosshead are 
fitted with draw, and have the tongue on the keeper plate 
bottom in the slot in the end of the wrist pin. The wash- 
ers at the gib bolts in the end of the keeper plate are then 
made the necessary thickness to give a slight spring to 
the plate, thus keeping a substantial pressure on the wrist 
in. 
. The union link trunnion is shown slightly below the 
wrist pin center, this arrangement permitting center lubri- 
cation of the wrist pin. The trunnion may be central over 
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the pin, or the keeper plate may. be of cast steel and ex- 
tended down and out to meet any present location of the 
union link. 

This crosshead, which is made by the Hubbard Steel 
Foundry Company, Chicago, can be altered in design to 
take care of any design of crosshead including the Laird 
type. Ordinarily the alligator type crosshead can be 
changed by simply adding the lugs which hold the keeper 
plate to the present pattern. Both right and left cross- 
heads can then be machined on the same pattern. It is 
customary for the railroad to make the wrist pin and 
keeper plate but the manufacturer furnishes them to the 
railroad’s blue prints if required. The crosshead fits are 
maintained practically standard for the life of the cross- 
head, it not being necessary to build up these fits and re- 
bore them. This eliminates the necessity of welding which 
may set up stresses, sufficient to develop checks and cause 
subsequent crosshead failures. 


Locomotive frame jaw grinder 


jaw grinder has been developed and placed on the 
market recently by Manning, Maxwell & Moore, 
Inc., New York. As shown in the illustrations, this de- 
vice is a portable tool, adapted to various re-surfacing 


A DEVICE known as the Sheldon locomotive frame 


The Sheldon grinder saves time in straightening worn 


frame jaws 


operations in railroad shop work. The grinding wheel is 
driven by a direct-connected pneumatic turbine-type 
motor, mounted on standard radial ball bearings and lubri- 
cated by the Alemite system. The motor is designed with 
ample power to pull a six-inch face course grain grinding 
wheel when held firmly against a six-inch surface. The 
body of the tool, made from one piece of three-inch tub- 
ing about 15 in. long to assure accurate alinement of rotat- 
ing parts, is so constructed that it covers one side of the 
grinding wheel affording ample protection. 





The Sheldon grinder is simple in design, compact and 
accurately balanced. It is built for hard service, and main- 
tenance costs should be negligible as there are no connect- 
ing rods or reciprocating parts to burn up or become loose. 
The tool is particularly designed to expedite re-surfacing 
jobs such as the squaring and straightening of locomotive 
frame jaws, preliminary to the application of new shoes 
and wedges. Under the action of wear, these jaws 
present a highly polished and almost case-hardened sur- 
face usually worn at least 1/32 in. out of true in locomo- 
tives which have made their mileage. Hand filing of 














Sheldon portable pneumatic grinder in use on main rod 
back end strap 


these frame jaws is a slow and expensive operation and 
the Sheldon grinder with wide face wheels expedites this 
work. In addition, re-surfacing jobs on rod straps are 
said to be handled with this tool with a considerable sav- 
ing over hand finishing methods. Most rod straps are an- 
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nealed at each shopping of the locomotive, and, in cooling, 
a surface scale forms which clogs the files and greatly re- 
tards hand finishing work. The Sheldon grinder is de- 
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signed to save time, labor and file expense in grinding and 
polishing main and side rods and many other re-surfacing 
operations. 


High speed tapered and straight shanked drill 


HE original Hercules No. 550 high speed twist 
drill, was made with a hub at the large end of 
the shank. This was done to give additional 
strength to the already oversized shank to better permit 























Hercules twist drills 


Improvements made 


OWER rapid traverse to the table of all models 

of machines larger than the No. 1 and No. 2 S 
sizes, multiple disc friction clutch, an adjustable 
starting lever, centralized oiling for saddle and table, and 
independent table feed control are the new features added 
to the line of Milwaukee milling machines manufactured 
by the Kearney & Trecker Corporation, Milwaukee, Wis. 
Power rapid traverse of the table is controlled by the 
long lever shown on the right-hand side of the knee. 

















Multiple disc friction clutch which operates continuously under 
full load 


Raising this lever causes the table to travel at the rate 
of 100 in. per min. in the same direction in which the 
able power feed is engaged. When the operator lets ga 
if the lever, the normal table feed is again resumed. 

The new multiple disc clutch, shown in one of the illus- 
rations, is said to work continuously under full load and 
o be smooth and positive in operation. The discs are 
mply separated when disengaged, eliminating all tend- 
‘ncies to drift and a cone type brake is provided for 
uickly stopping the spindle. Tools are not required for 


driving a powerful tool. For certain jig work and in 
multiple spindle drill presses, this hub was, however, 
sometimes objectionable. The Whitman & Barnes Manu- 
facturing Company, Akron, Ohio, has developed a new 
process of making shanks, doing away with the hub and 
permitting the new No. 555 drill to be used wherever a 
standard drill may be used. The drill is now made also 
in the straight shank which is designated by the manu- 
facturer as the No. 444. 

This manufacturer has standardized and simplified its 
line of drills. Overall and flute dimensions correspond, 
size for size throughout the Hercules drills. In the 
carbon taper and straight shank tools the dimensions are 
made to correspond with the counterparts in the high 
speed drills. The new Hercules No. 555 and 440 have 
eliminated the old Hercules No. 550 and 500 as well as 
the Diamond drills No. 402 and 402-SP and No. 404. 
The purchaser may, therefore, select from a list of two 
drills, one taper and one straight shank, as against five 
drills heretofore. 


to milling machine 


adjusting and the pin adjustment provided is said to 
permit of quick adjustment that is uniform over the 
entire frictional area. 

The new adjustable starting lever, which operates the 

















Redesigned Kearney & Trecker milling machine, showing the 
starting lever which operates the multiple disc friction clutch 


friction clutch, extends to the front of the machine on 
the left side of the double overarms. This lever may 
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be adjusted to any angle to suit the convenience of the 
operator, or swung completely out of the way to accom- 
modate large work. 

Centralized table feed control is accomplished by a 
single lever directly at the front of the table, this lever 
engaging the automatic longitudinal feed in a direction 
in which it is moved. The action is independent of either 
the cross or vertical feeds. This is stressed as making 
for faster operation, as the table feed is the one most 
frequently engaged. 

At the front of the saddle on the right-hand side, 


RAILWAY MECHANICAL ENGINEER 








Vor. 100, No. 1 


there is an oil reservoir fitted with tubing which leads 
to all of the important wearing surfaces in the table and 
saddle. Prominent location of this reservoir is intended 
to eliminate all possibility of the operator’s failing to 
lubricate properly any of the vital parts of the saddle 
mechanism. This new feature, together with automatic 
flood lubrication for all gears and bearings inside of the 
column, practically concentrates oiling at but two filling 
points. All models and sizes, Nos. 1 to 4, of the com- 
pany’s milling machines are now available with enclosed 
motor-in-base drive. 


A flexible short center drive 


NEW type of short center, flexible drive, known 
A as the Texrope drive has recently been placed on 

the market by the Allis-Chalmers Manufacturing 
Company, Milwaukee, Wis. It can be used on machine 
tools, fans and blowers, conveyors, etc. 

The drive consists of two grooved sheaves and a num- 
ber of specially constructed endless vee belts. The 
sheaves are set just far enough apart so that the belts 
fit the grooves without either tension or slack. Since 
the Texrope belts just fit the sheaves, there is no ap- 
preciable slack or lost motion in the drive. Because of 
the vee construction, the belts cannot slip, as the ‘harder 
the pull the more firmly the belts grip the grooves. As 
the belts are elastic they act as cushions between the 
driving and driven machines and do not transmit vibra- 
tions. Bearing pressures are low, since no initial belt 
tension is employed. The drive occupies very little space. 
It is silent, clean and is said to be unaffected by moisture 
or dirt. Since there is no appreciable slip, the speed ratios 
are constant. 


Texrope drives from 1% to 250 hp., with ratios up to 


7 to 1 and belt speeds from 800 to 6,000 feet have already 
been placed in service. 

















An exhibition model of the Allis Texrope drive manufactured 
by the Allis-Chalmers Manufacturing Company 


Superheater unit joint grinder 


MULTIPLE spindle tool designed to grind two 
rows of superheater unit joints, totalling as many 


A as 36 joints, simultaneously, has been developed 


at the Beech Grove shops of the Big Four and placed on 

















Front view of the superheater unit joint grinder grinding 36 
ball joints at one time 





the market by the Transportation Devices Corporation, 
Indianapolis, Ind. The construction of the tool will be 
evident from an examination of the illustrations which 
show a front view of the machine in operation and also 








-Oil Hole 





The special grinding lap head has a recess at the top of the cup 
and an annular groove with two feed holes to 
the grinding surface 


with the grinding spindles lifted and the machine head 
rolled back for inspection of the joints. The spindles, all 
driven through enclosed gears from one motor, have a 
gyratory movement, and one of the important advantages 
of the tool is that this movement is more uniform and 
hence tends to produce a more uniformly satisfactory 
joint than one ground by hand. A bad fitting joint is 














eC 


0 


id 


ill 


es 


id 
ry 








January, 1926 


difficult to repair after the superheater is applied to the 
locomotive. 

Special grinding lap heads are provided with a recess 
at the apex of each cup which prevents bottoming on the 
joint. This construction also tends to maintain the correct 
contour, thereby prolonging the life of the lap head. 


Grinding compound is placed in an annular groove on the © 


top of each lap head, feeding automatically through two 
holes to the inside grinding surface. It is not necessary 
to stop the machine to apply grinding compound to the 
annular grooves or lift the lap heads, for the compound 
to feed to the surfaces being ground. The machine is 
therefore automatic in operation requiring only an oc- 
casional inspection after the set-up to determine when the 
joints have been ground sufficiently. This feature is im- 
portant in obtaining efficient production. 

in operation the superheater units are given necessary 
repairs and assembled in the grinder in the same relative 
positions as occupied in the locomotive. No bolts or 
clamping devices are necessary to hold the units, their 
weight being sufficient to keep them in place. The only 
supporting equipment required consists of metallic 
longitudinal spacers built into the machine, and wooden 
cross spacers to maintain the proper center distances. 
When the grinding operation is completed the entire set 
of units is lifted out of the grinder by a crane and de- 
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livered to the desired location in the shop, thus eliminating 
considerable extra handling. 

















Grinding spindles lifted and the machine head rolled back for 
inspection of the joints 


Improved tapered Timken roller bearings 


differing from the older type in major refinements 
but retaining all the original essential elements, 
has recently been placed on the market by the Timken 
Roller Bearing Company, Canton, Ohio. These bearings 


. N improved type of Timken tapered roller bearing, 

















The bearing between the end of the Timken roller and the 
cone flange is in two areas, shown in phantom at the 
top of the illustration 


are particularly adapted to rail and motor truck service. 
Nickel-molybdenum steel, of special Timken formula 
has been adopted for all bearings. The inclusion of 


nickel and molybdenum produces a steel possessing 
properties of grain texture, toughness, hardening, heat 
treating and machining which tend to increase the life of 
antifriction bearings. 

Varied refinements in the bearing itself are note- 
worthy. The design of the roll has been changed so that 
the surface of the large end presents a right angle re- 
lation to the center line of the roll. The contact between 

















Improved Timken roller cage showing inwardly turned flange 
which prevents stretching of metal when stamping out 
bearing pockets 


the large end of the roll and the rib of the cone is in 
two areas. The rib of the cone is slightly undercut. This 
two-area contact insures perfect axial alinement between 
the center line of the roll and the center line of the bear- 
ing at all times. Likewise, there is always absolute line 
contact between the surface of the roll and the surface of 
the cone, and between the surface of the roll and the 
surface of the cup. 

An added purpose served by the two-area contact is 
self-alinement of the rolls on the cone in the cup without 
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resorting to a cage fixture to retain the alinement. The 
primary purpose served by the cage is to retain the spac- 
ing of the rolls about the cone and to make the cone with 
its set of rollers a unit assembly. The skewing of the 
roll on the cone raceway is impossible, since the two areas 
on the end of the roll make generously separated points 
of contact with the shoulder or rib of the cone, as shown 
in the illustration. 

The Timken cage has been improved along with the 
cone and.roller assembly. Previously, the cage was cold 
pressed into the shape of a cup, the bottom stamped out 
and the pockets for the rolls punched out, one at a.time, 
by an automatic punch press. The result of this single 
stamping operation was positive uniformity of cage 
pockets, but there was a progressive error in alinement, 
due to the stretching of the metal ds the indexing fixture 
advanced the metal cage to the final perforation. To cor- 
rect this microscopic error, a multiple perforating die 
was developed which perforates all roll pockets in the 
cage, by a single impact. To further safeguard against 
any possibility of error due to distortion during this oper- 
ation an inwardly turned flange has been retained on the 
smaller side of the cage. To insure smoothness and a 
perfect fit of the rollers in the cage, the lateral edges of 
the cage are swedged inward so that the contour of the 
sides of the cage pocket conform to the contour of the 
roll. Dies similar to the multiple perforator are used, 
so that all cage pockets are winged simultaneously. The 
inwardly turned flange and the result of the winging oper- 
ation are shown in the illustration. 

With the advent of more quietly running parts in cer- 
tain machine installations, the Timken Company has kept 
pace by reducing the noise in the bearing to a marked 
degree by the self-alining principle and perforated cage. 


Two rod hydro-pneumatic 
forcing press 


PRESS designed for operations involving forcing, 
pressing and bending, and adaptable more especially 
to railroads and other large shops has been placed on 




















Watson-Stillman hydro-pneumatic 100-ton capacity forcing 
press 


Vor. 100, No. 1 


the market by the Watson-Stillman Company, New York. 
This press not only provides means for the rapid and con- 
venient pressing in and out of bushings, driving box 
brasses and pressing of gears on and off of shafts, but 
because of its long bottom platen or base it can be used 
for many operations of bending and straightening. 

The press is of the two rod type having the ram move- 
ment: from the top downward. The ram movement is 
actuated by hydro-pneumatic force obtained by an air 
engine pump which is designed to be connected to the 
air line of the shop. Thus, it will be seen that the press 
can be operated in any shop having air pressure and does 
not require a motor or any other source of power. 

A jib crane is provided as part of the press to facilitate 
handling work into and out of the press. The bottom 
platen is amply strong for bending with blocks on its 
ends up to the full capacity of the press. 

The valve control is simple and easily operated and a 
gage is provided to register in tons the pressure exerted 
by the ram. The press illustrated is of 100 tons capacity 
and bottom platen is 72 in. long with a hole in the center 
to receive shafts, etc. 


Unit heater for railroad shops 


HE unit heater recently developed by the ILG 
Electrical Ventilating Company, Chicago, is a 
cabinet open at both ends in which is housed _heat- 
ing coils for steam or hot water and a self cooled motor 











Unit heater installed in New York Central locomotive repair 
shop 


propelled fan. This cabinet serves as a heating chamber 
for the air which is drawn in over the heated coils on the 
intake side at low velocity—about 500 ft. per minute and 
discharged in volume at high velocity at about 200 ft. 
per minute. The heaters are intended for shops, factories 
and warehouses and similar localities and it is claimed for 
them that they effect a considerable saving in fuel as well 
as greater rapidity in warming up the buildings. 
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Ws Of the Month 


Tue Cuicaco, BurLincton & QUINCY is now using its new 


Denver shops for the repair of all its locomotives used in Colo- 
rado, Montana, Wyoming and western Nebraska. Heretofore this 
vork has been done at Havelock, Neb. The force, when the ar- 


rangements are complete, will call for 300 additional men, the 
resent number employed being 700. All repair work for the 
olorado & Southern is also being done in this shop. 


THE NEW LOCOMOTIVE REPAIR SHOPS of the Mobile & Ohio at 
ackson, Tetinessee, known as the “Iselin Shops,” were formally 
opened by Fairfax Harrison, president, and E. E. Norris, vice- 
resident of the road, on December 1, 1925. These shops were 


uilt by Dwight P. Robinson & Company and consist of a main 
locomotive repair shop of the transverse type, having fifteen pits; 
1 storehouse and office building; and, in addition, a wheel shop 


nd a power house. 


American Railway Association elects new directors 


J. M. Davis, president of the Delaware, Lackawanna & Western 


Railroad, has been elected a member of the board of directors of 
the American Railway Association, to succeed W. H. Truesdale, 
hairman of the board of managers of that company, resigned. 
Fairfax Harrison, president of the Southern Railway System, has 


been elected to fill the vacancy caused by the death of Julius 
Kruttschnitt, chairman, executive committee, Southern Pacific 
Company. 


New cars and locomotives 


Class I railroads during the first eleven months of 1925 placed 
in service 123,858 freight cars, according to reports filed with the 
ir service division of the American Railway Association. This 
was 24,973 cars less than the number installed during the corre- 
sponding period of 1924 and 53,987 less than during the same 
period in 1923. The total placed in service in November was 
4,615, including 1,726 box, 1,975 coal and 395 refrigerator cars. 
Freight cars on order on December 1 totaled 27,721, as compared 
vith 45,095 on the same date in 1924 and 36,789 in 1923, 

Class I railroads during the first eleven months in 1925 placed 

service, 1,604 steam locomotives, compared with 1,951 during 
e same period in 1924 and 3,704 during the corresponding period 

1923. The same roads on December 1 had 339 locomotives on 
rder, compared with 265 on the same date in 1924 and 739 two 


vears ago. During the month of November 112 locomotives were 
nstalled in service. 
These figures as to freight cars and locomotives include new, 


rebuilt and leased equipment. 


Mechanical division adopts standard double sheathed 
wood sheathed box cars 


Two designs of double sheathed, wood sheathed standard box 
rs presented at the annual meeting of the Mechanical division 
the American Railway Association by the Committee on Car 
nstruction have been submitted to letter ballot and adopted by 
overwhelming majority of the membership. Members number- 
s 313 and representing 2,450,755 cars owned or controlled, voted 
favor of the proposed standard designs, with seven members 
presenting 46,830 cars opposing, and 89 members representing 
0,452 cars not voting. The results of this letter ballot are given 
Circular D. V.-434. In addition to the adoption of standard 

designs, the association has approved as .recommended prac- 
* specifications for side frames and bolsters, coupler yokes and 
tch plugs for refrigerator cars as recommended by the commit- 

The minimum wheel seat diameter of axle with 4%4-in, by 
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8-in, journals is increased to 534 in., and the total load for car 
and lading established at 116,000 Ib., this change requiring an 
amendment to the Interchange Rules of the Division which is 
approved, effective January 1, 1926. The proposition to withdraw 
the present bolster drawings shown in the manual and substitute 
the new bolsters shown with the standard car drawings is ap- 
proved, effective March 1, 1926, 

The results of five other letter ballots recently submitted to 
members of the Mechanical division have been tabulated and pub- 
lished in Circulars D. V.-429, relating to brakes and brake equip- 
ment; D. V.-430, couplers; D. V.-431, specifications for tests for 
materials; D. V.-432, wheels; and D. V.-433, loading rules. In 
each case the recommendations of the committees in their reports 
at the June meeting at Chicago were adopted by large majorities. 


A. R. A. purchases Williams’ car patent 


The American Railway Association has acquired the rights to 
the patent of William Erastus Williams, No. 1,237,434, dated 
August 21, 1917, which, among other things, covers car roof con- 
struction involving the use of a Z-bar side plate so arranged that 
the Z-bar, in addition to being a connection between the roof and 
side members of the car, forms a part of the water shedding 
surface of the roof. In its Circular No. 2569, dated December 1, 
the association states that “All railroads in the United States and 
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Arrangement of z-bar side plate and roof 


all railroads in Canada and Mexico having lines running into the 
United States, car owners operating in the United States, and car 
manufacturing companies may use the construction covered by 
this patent free from any royalty or payment of any kind.” 

The patent is held by H. J. Forster, secretary of the association, 
as trustee for the benefit of the American Railway Association. 


Hearing on “Recurrent Acknowledgment” require- 
ment of train control specifications 


A hearing was held before Examiner Mullen of the Interstate 
Commerce Commission at Washington on December 14, with re- 
spect to the interpretation placed by Division 1 of the commission 
upon paragraph 2b, under “Functions” of the specifications and 
requirements for automatic train-stop or train-control devices. The 
interpretation, which several of the roads have asked the com- 
mission to withdraw, is that “Consistent practice requires definite 
action by the engineman at éach signal indicating stop.” W. M. 
Jeffers, general manager of the Union Pacific, said that operating 
officers do not feel that the additional requirement of recurrent 
acknowledgment is necessary and they do feel that it is to some 
extent objectionable. He said he feared there is a disposition to 
go too far in assuming that the engineman is not going to be alert, 
and that the biggest mistake the commission or the railroads could 
make would be to “get the enginemen in a frame of mind to ex- 
pect that a device is going to take care of them.” A. H. McKeen, 
signal engineer of the Union Pacific, gave more detailed testimony. 
J. E. Saunders, signal engineer of the Delaware, Lackawanna & 
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Western, and H. H. Shepard, general superintendent of that road, 
also testified. Other roads which have installed or are now in- 
stalling the Union Switch & Signal Company’s device, similar to 
that on the Union Pacific, asked leave to adopt the testimony 
without introducing additional cumulative evidence. 


Labor Union co-operation 


An unusual type of meeting will be held in the auditorium of 
the Engineering Societies Building in New York City on Friday, 
February 5, at 8:15 p.m. A joint meeting of the Taylor Society 
and of the Metropolitan Section and Management Division of the 
American Society of Mechanical Engineers, with the New York 
Railroad Club co-operating, will consider “The Labor Union— 
Management Co-operation in the Railway Industry. A Case 
Presentation of Effort Towards Stabilization.” 

Otto S. Beyer, Jr., consulting engineer, widely known as the 
adviser to the shop crafts labor unions on the Baltimore & Ohio 
and the Canadian National Railways, will speak on “The Tech- 
nique of Co-operation.” Bird M. Jewell, president of the Rail- 
way Employees’ Department of the American Federation of 
Labor, will address the meeting on “Labor’s Appraisal of Prin- 
ciples, Methods and Results.’ Sir Henry Worth Thornton, 
chairman of the board of directors and president of the Canadian 
National Railways, will make an address on “Management’s 
Appraisal of Principles, Methods and Results.” 


Many equipment orders placed for 1926 


‘Tue Paciric Fruir Express Company has been authorized by 
its owner companies, the Southern Pacific and the Union Pacific, 
to purchase 5,000 refrigerator cars to be delivered before Septem- 
ber 1, 1926, and in addition to build 41 cars to replace cars retired 
from service during the past year. The acquisition of this number 
of additional units will make available for the Pacific Fruit Ex- 
press 38,375 refrigerator cars, an increase of 15 per cent. The 
purchase entails an additional investment of almost $16,000,000. 


Tue BattimorE & Ouio has ordered 25 Santa Fe type loco- 
motives from the Lima Locomotive Works, and 25 Santa Fe type 
from the Baldwin Locomotive Works. 


Tue ATLANTIC Coast LINE has ordered 300 hopper cars and 
525 box cars from the Pressed Steel Car Company; 100 ballast 
cars from the Virginia Bridge & Iron Company; and 30 express 
cars, 25 coaches, 10 combination passenger and baggage cars, 5 
combination baggage and mail cars, and 2 postal cars from the 
Pullman Car & Manufacturing Corp. 


THe DELAWARE, LACKAWANNA & WESTERN has ordered 35 ex- 
press cars from the American Car & Foundry Company, and 50 
ballast cars from the Rodger Ballast Car Company. 


Tue LEHIGH VALLEY has ordered 500 steel sheathed automobile 
box cars of 50 tons’ capacity from the American Car & Foundry 
Company ; 500 steel hopper cars of 70 tons’ capacity and 100 drop 
end gondola cars of 70 tons’ capacity, from the Bethlehem Steel 
Company. 


Tue LovuisvitL—E & NASHVILLE has ordered 1,000 gondola cars 
of 50 tons’ capacity from the Pressed Steel Car Company. 


Tue Cuicaco & NorTHWESTERN has ordered 250 Hart improved 
ballast and work cars from the Rodger Ballast Car Company. 


Tue SEABOARD Air Line has ordered 40 Mikado and 10 Moun- 
tain type locomotives from the Baldwin Locomotive Works. 


Tue Lone Istanp has ordered 20 steel suburban coaches for 
steam line service from the American Car & Foundry Company. 


THE Norrotk & WESTERN has ordered 43 all-steel passenger 
train cars from the Bethlehem Shipbuilding Corporation. 


THE New York, New Haven & Hartrorp has ordered 6 din- 
ing cars from the Pullman Car & Manufacturing Corporation, 
amd 5 73-ft. combination passenger and baggage gas-electric cars 
from the J. G. Brill Company. 


Tue St. Louts-SAn Francisco has ordered 10 Mountain type 


and 15 Mikado type locomotives from the Baldwin Locomotive 
Works. 


Tue WasasH has ordered 1,000 automobile box cars from the 
American Car & Foundry Company, 300 from the Streator Car 
Company, and 700 from the Standard Steel Car Company; 20 
baggage cars from the American Car & Foundry Company, and 
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25 eight-wheel switching locomotives from the Lima Locomotive 
Works. 


Tue AtcHIson, Topeka & Santa FE has ordered 850 general 
service gondola cars from the American Car & Foundry Com- 
pany; 500 furniture cars from the Pullman Car & Manufacturing 
Corporation; 500 box cars from the General American Car 
Company; 500 refrigerator cars from the American Car & Foun- 
dry Company; 500 refrigerator cars from the Pullman Car & 
Manufacturing Corporation, and 15 Santa Fe type locomotives 
from the Baldwin Locomotive Works. 


Tue Erie has ordered 6 through line coaches and 50 suburban 
coaches from the Standard Steel Car Company. 


THe NortH WESTERN REFRIGERATOR LINE has ordered 200 re- 


frigerator cars of 40 tons’ capacity from the American Car & 
Foundry Company. 


THE Reapinc has ordered 500 gondola cars of 70 tons’ capacity 
from the Bethlehem Steel Company, 250 from the Pressed Steel 
Car Company, and 250 from the Standard Steel Car Company. 


Tue Itiinois CENTRAL has ordered 400 automobile cars from 
the American Car & Foundry Co. and 400 from the Pullman 
Car & Manufacturing Co. 


THE Union REFRIGERATOR TRANSIT CompPaANy has ordered 400 
refrigerator cars from the American Car & Foundry Company 
and will build 200 refrigerator cars in its own shops. 


THE ConLtEy TANK Car Company has ordered 200 tank cars 
from the American Car & Foundry Company, 


Tue PitrspurcH & West VIRGINIA has ordered 400 steel and 
300 composite gondola cars from the Pressed Steel Car Company 
and 300 gondola cars from the Canton Car Company. 


THE Missourr Paciric has ordered 15 eight-wheel switching 
locomotives from the Lima Locomotive Works; and 5 Pacific 
type and 10 Mikado type locomotives for service on the Interna- 
tional-Great Northern and the Gulf Coast Lines, from the Ameri- 
can Locomotive Company. The Pacific type locomotives will have 
27-in. by 28-in. cylinders, and a total weight in working order of 
301,000 Ib., and the Mikado type locomotives will have 27-in. by 
32-in. cylinders, and a total weight in working order of 340,000 Ib. 


THE Kansas City, Mexico & ORIENT will construct 50 box 
cars in its own shops. 


New York Central places large orders for new 
equipment 
The New York Central has placed orders for the following 
new equipment, to cost approximately $11,500,000: 


LocoMoTIvEs 
American Locomotive Company: 
Electric for service in New York territory. 
1 Diesel-electric engine* for passenger service McIntosh & Seymour 
Corporation. 
1 Diesel-electric engine* for freight service. 


FREIGHT Cars 
Standard Steel Car Company: 
500 Autemobile box, 55 tons’ capacity. 
Pressed Steel Car Company: 
500 Hopper, 55 tons’ capacity. 
Ralston Steel Car Company: 
550 Hopper, 55 tons’ capacity. 


PAssENGER Cars 
American Car & Foundry Company: 
40 Coaches for the N. Y. C 
15 Baggage for the M. C. 
10 Baggage fcr the P. & L. E. 
Pressed Steel Car Company: 
4 Passenger and baggage for the N. Y. C. 
35 Coaches for the N. Y. C. 
15 Coaches for the P. & L. E. 
2 Passenger and baggage for the M. C. 
3 Passenger and baggage for the C. C. C. & St. L. 
Pullman Car & Manufacturing Corporation: 
20 Coaches for the C. C. C. & St. L 
2 Dining for the C. C. C. & St. L. 
15 Coaches for the M. C. 
3 Dining for the M. C. 
15 Dining for the N. Y. C. 
Standard Steel Car Company: 
32 Baggage and mail for the N. Y. C. 
Osgood Bradley Car Company: 
25 Coaches for the N. Y. C. 
Merchants Despatch Transportation Company: 
20 Milk for the N. Y. C. 
Company shops: 
18 Baggage for the N. Y. C. 





* These two Diesel engines are the first oil-electric road engines purchased 
by any railroad in the United States. 
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N. & W. improvements at Williamson, W. Va. 


The Norfolk & Western is planning additions and improvements 
to its terminal facilities at Williamson, W. Va., as follows: 

A 23-stall brick roundhouse, 130 ft. long. 

A machine and smith shop of brick and steel, 95 ft. by 125 ft. 

A two-story fireproof brick and concrete storehouse, 50 ft. by 100 ft. 

An arch brick house of wood and corrugated iron, 36 ft. by 60 ft. 

A wash and locker room of brick, 20 ft. by 70 ft. 

A two-story brick office building, 50 ft. by 75 ft. 

A fireproof brick and concrete oilhouse, 50 ft. by 75 ft. 

A 100-ft. inspection pit of concrete. 

Concrete extensions to the ash hoist. 

A trainmen’s lavatory, 28 ft. by 45 ft. 

An electric repair shop of brick, 30 ft. by 40 ft. 

Three ash hoists of concrete and steel. 

Two concrete inspection pits 100 ft. long. 

Two engine washing platforms, one a two-track platform. 

An electric welding shop, 20 ft. by 30 ft. 

An electric motor repair house, 110 ft. by 150 ft. 

A pipe and tin shop, carpenter shop and stoker room, 25 ft. by 100 ft. 

Track scales of 200 tons’ capacity. 

An icing station with a double platform 400 ft. long; a crusher house 
18 ft. long; a platform 185 ft. long and an ice storage house 125 ft. long. 

The estimated cost of this work is about $800,000. 

In addition, 11 stalls are being added to the existing roundhouse 
to take care of repairs to heavier locomotives with 16,000 gal. 
tanks which have been used since the completion of the second 
track on the Big Sandy Line. This work involves an expendi- 
ture estimated at more than $69,000. 


Meetings and Conventions 
A. S. M. E. Railroad Division elects officers 


Tue AMERICAN SOCIETY FOR TESTING MATERIALS will hold its 
twenty-ninth annual meeting at the Chalfonte-Haddon Hall, At- 
lantic City, N. J., on June 21-25, 1926. The executive committee 

considering the possibility of holding the 1927 annual meeting 
at some place other than at Atlantic City and has appointed a 
committee to canvass other locations and report its recommenda- 
tions. 

The following have been elected members of the Executive 
Committee of the Railroad Division of the American Society of 
Mechanical Engineers for 1926: Henry B. Oatley, vice-president, 
Superheater Company, New York (chairman); A. F. Stuebing, 
chief engineer, Bradford Corporation, New York; R. S. McCon- 

ll, Baldwin Locomotive Works, Philadelphia, Pa.; Wm. Elmer, 

iperintendent Middle division, Pennsylvania, Altoona, Pa.; C. E. 
Chambers, superintendent of motive power and equipment, Central 

New Jersey, Jersey City, N. J.; A. E. Ostrander, American 
Car & Foundry Company, New York; Eliot Sumner, - superin- 
tendent of motive power, Pennsylvania, New York. Marion B. 
Richardson, associate editor, Railway Mechanical Engineer, New 
York, is secretary. 
\t the present time 413 members of the A. S. M. E. are enrolled 
the Railroad Division. This number, however, does not include 
of the members of the society who are interested in railroad 
work. In order to make the list as complete as possible, and also 

extend the service of the Railroad Division to all members 
engaged in railroad work and allied industries, it is requested that 
those who have not already had their names enrolled as members 


the Railroad Division do so at once. 
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Over 3,000 attend New York Railroad Club dinner 


The New York Railroad Club held its annual dinner at the 
Hotel Commodore, New York, on December 17. The dinner 
celebrated the fifty-second anniversary of the club. Approximately 
3,000 members and guests were in attendance. 

\W. F. Jones, general storekeeper of the New York Central, 
West Albany, N. Y., the president of the club, served as toast- 
naster. The principal speaker of the evening was Dr. Charles 
\lexander Richmond, president of Union College, Schenectady, 

Y. The subject of his address was “Fellowship” ; it was a plea 

r better human relations, not only in industry but nationally and 
ternationally as well. 

\n elaborate program of entertainment was provided, which 

luded songs and humorous sketches by a group of entertainers 

1 a serio-comic address by “Senator” Ford, the humorous 

aker. A special feature of the program was the moving pic- 
ture “close-ups” of “Our Presidents,” which included not only 
prominent railway executives from Eastern territory, but leaders 
in the railroad supply industry and other prominent members of 
club as well. Moving pictures were also shown of athletic 
events held by various railroads in recent months. 
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Decorations were elaborate and the railroad theme was carried 
in them throughout. Entrances to the ball-room of the hotel 
where the banquet was served were made to resemble station 
platform gates—half exact replicas of those in Grand Central 
Terminal, New York, and the other half similarly accurate repro- 
ductions of the gates, with train announcers and all, of the Penn- 
sylvania station. Hotel employees were garbed as dining car 
waiters, red cap porters, gatemen and trainmen. On each table 
with the standard which bore the table number was a trainman’s 
lantern, alight, with a red or green globe. Over the speaker’s 
table was a New York Railroad Club banner with dates in the 
form of an electric sign, on either side of which a silken American 
flag in a spotlight’s glare waved in an artificial breeze from an 
invisible source. 


The following list gives names of secretaries, dates of next or regular 
meetings and places of meeting of mechanical associations and railroad clubs. 


Arr-Brake Association.—F, M. Nellis, Room 3014, 165 Broadway, New 
York City. Next convention May 4-6, New Orleans, La 

AMERICAN RAILROAD MASTER TINNERS’, COPPERSMITHS’ AND PIPEFITTERS’ 
AssociaTion.—C. Borcherdt, 202 North Hamlin Ave., Chicago. 

AMERICAN RatLway AssocraTIoN, Division V.—MEcHANICAL—V. R. Haw- 
thorne, 431 South Dearborn St., Chicago. Next meeting June 9-16, 
inclusive, Young’s Million Dollar Pier, Atlantic City, N. J. 

Diviston V.—EQUIPMENT PaINnTING SEctTion.—V. Hawthorne, 
Chicago. Next meeting September 21-23. 

Division VI.—PurcHases AND STores.—W. J. Farrell, 30 Vesey 
St., New York. Next meeting, June 9, 10 and 11, Atlantic City. 

AMERICAN Rarttway Toot ForeMen’s Assocration.—G. G. Macina, 11402 
Calumet Ave., Chicago. Annual convention September 1-3, Hotel 
Sherman, Chicago. 

AMERICAN SOcIETY OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, Marion B. Richard- 
son, 30 Church St., New York. 

AMERICAN Socrety FOR STEEL TREATING.—W. H. Eiseman, 4600 Prospect 
Ave., Cleveland, Ohio. 

AMERICAN SOCIETY For TestTING Marteriars.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. Annual meeting June 21-25, Atlantic City. 

ASSOCIATION OF RatLway ELECTRICAL ENGINEERS.—Joseph A. Andreucetti, 
C. & N. W., Room 411, C. & N. W. Station, Chicago, II. 

CANADIAN Rattway Crus.—C. R. Crook, 129 Charron St., Montreal, Que. 
Regular meetings second Tuesday in each month, except June, July 
and August, at Windsor Hotel, Montreal, Que. Next meeting, January 
12. Paper on Air Transportation will be read by Lt.-Col. Scott 
Williams, manager, traction department, Mussens, Ltd., Montreal. 
Moving pictures and slides. 

Car ForeMen’s Association oF Curicaco.—Aaron Kline, 626 N. Pine Ave., 
Chicago, Ill. Meeting second Monday in month, except June, July 
and August, Great Northern Hotel, Chicago, IIl. 

Car FoREMEN’s ASSOCIATION OF St. Lovuis.—R. E. Giger, 721 North 23rd 
St., E. St. Louis, Ill. Meetings, first Tuesday in month, except 
June, July and August, at the American Hotel Annex, St. Louis. 

Car ForemMeEn’s Crus oF Los ANGELES.—J. W. Krause, 514 East Eighth 
St., Los Angeles, Cal. Meeting second Friday of each month in the 
Pacific Electric Club Building, Los Angeles, Cal. 

CENTRAL Rattway CLus.—H. D. Vought, 26 Cortlandt St., New York, N. Y. 
Regular meetings, second Thursday each month, except June, July and 
August. Hotel Statler, Buffalo, N. Y. Next meeting January 14. 
Annual dinner in evening. 

Cuter INTERCHANGE CAR INSPECTORS’ AND Car FoREMEN’s ASSOCIATION.— 
A. S. Sternberg, Belt Railway, Clearing Station, Chicago. 

Cincinnati RatLway Cius.—W. C. Cooder, Union Central Building, Cin- 
cinnati, Ohio. Meetings, second Tuesday, February, May, September 
and November. Next meeting February 9. 

CLEVELAND STEAM RatLway Cius.—F. L. Frericks, 14416 Adler Ave., Cleve- 
land, Ohio. Meetings first Monday each month except July, August 
and September, at Hotel Cleveland, Public Square, Cleveland. Next 
meeting February 1. Discussion of 1926 A. R. A. Rules. 

{NTERNATIONAL RAILROAD Master BuiacksMitus’ Assoctation.—W. J. Mayer, 
Michigan Central, 2347 Clark Ave., Detroit, Mich. Next convention 
August 17-19, Hotel Winton, Cleveland, Ohio. 

INTERNATIONAL RAILWAY FuEt AssocraTion.—J. B. Hutchison, 1809 Capitol 
te Omaha, Neb. Next meeting May 11-14, 1926, Hotel Sherman, 
chicago. 

TNTERNATIONAL RatLway GENERAL ForeEMEN’s ASSOCIATION.—William Hall, 
1061 W. Wabash Ave., Winona, Minn. 

Master BorterMAKERS’ Assoctation.—Harry )D. Vought, 26 Cortlandt St., 
a, Sane Next meeting May 25-28, 1926, Hotel Statler, Buffalo, 


New Encranp Rartroap CLus.—W. E. Cade, Jr., 683 Atlantic Ave., Boston, 
Mass. Regular meeting second ‘Tuesday in month, except June, July, 
August and September. Copley-Plaza Hotel, Boston, Mass. 

New YorK« Rartroap Cius.—H. D. Vought, 26 Cortlandt St., New York. 
Meeting third Friday in each month, except June, July and August, 
at 29 West Thirty-ninth St., New York. 

NIAGARA FrontTIER Car MEN’s AssocraTion.—George A. J. Hochgreb, 625 
Brisbane Building, Buffalo, N. Y. Regular meetings, January, March, 
May, September and October. 

PactFic RatLway Cius.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 
Regular meetings, second Thursday of each month in San Francisco 
and Oakland, Cal., alternately. Next meeting January 14. Motive 
power department night. 

Rartway Cius oF GREENVILLE.—F. D. Castor, clerk, maintenance of way 
department, Bessemer & Lake Erie, Greenville, Pa. Meeting last 
Friday of each month, except June, July and August. 

Rattway Cius oF PitrspurGH.—J. D. Conway, 515 Grandview Ave., Pitts- 
burgh, Pa. Regular meeting fourth Thursday in month, except June, 
July and August. Fort Pitt Hotel, Pittsburgh, Pa. 

St. Louis Rattway Cius.—B. W. Frauenthal, Union Station, St. Louis, Mo. 
Regular meetings, second Friday in each month, except June, July 
and, August. Next meeting December 11. ~ 

SOUTHEASTERN CARMEN’S INTERCHANGE AsSOCIATION.—J. E. Rubley, Southern 
Railway shops, Atlanta, Ga. 

TRAVELING ENGINEERS’ ASSOCIATION.—W. O. Thompson, 1177 East Ninety- 
eighth St., Cleveland, Ohio. Annual meeting September 14-17, Hotel 
Sherman, Chicago. 

Western Raittway Crus.—Bruce V. Crandall, 226 W. Jackson Blvd., 
Chicago. Regular meetings, third Monday in each month, except June, 
July and August. 





















Supply Trade Notes 








The Sherwin Williams Company will construct a three-story 
addition to its plant at Chicago. 


Mudge & Co., Chicago, have been appointed western representa- 
tives for the Graham-White Sander Corporation, Roanoke, Va. 


The Railway Motors Corporation, De Pere, Wis., has succeeded 
to the railway department of the Oneida Manufacturing Company, 
Green Bay, Wis. . 


James M. Buick, vice-president of the American Car & Foundry 
Company, at his own request has been relieved from the manage- 
ment of the sales department, a responsibility assumed six years 
ago. Mr. Buick, who 
has been connected with 
the company in an official 
capacity since its forma- 
tion in 1899, will con- 
tinue as vice-president, 
with headquarters in New 
York as heretofore. Her- 
bert W. Wolff, who has 
been a_ vice-president 
since February, 1916, in 
charge of the Chicago 
district, has been ap- 
pointed also manager of 
sales, succeeding Mr. 
Buick, and will be lo- 
cated in New York. Mr. 
Wolff was born on De- 
cember 27, 1873, and was 
educated in the public 
schools of Detroit, Mich. 
He began his _ business 
career with the Michigan 
Car Company at Detroit in 1886 and when the Michigan and 
Peninsular car companies were merged in 1892 under the name of 
the Michigan Peninsular Car Company, he remained in the service 
of the consolidated corporation. Mr. Wolff was assistant mechani- 
cal engineer of this company in 1899 when the American Car & 
Foundry Company was formed and went to St. Louis, Mo., to 
become chief mechanical engineer of the new company. He was 
appointed assistant to the vice-president, with headquarters at 
St. Louis in 1912 and since 1916 has been vice-president in charge 
of the Chicago district. 





H. W. Wolff 


W. J. Henry has been appointed district manager of the Har- 
nischfeger Corporation, Milwaukee, Wis., with headquarters at 
Charlotte, N. C. 


H. A. Brinsley has been appointed service engineer of the Paige 
& Jones Chemical Company, railroad department, with headquarters 
at Ft. Wayne, Ind. 


J A. Hamilton, representative of the Kerite Company, with 
headquarters at Chicago, has been transferred to New York, to 
succeed Percy Miller. 


John E. Ferry, assistant to the president of the Franklin Rail- 
way Oil Company, Franklin, Pa., has been elected vice-president, 
with headquarters at Franklin. 


Thomas O’Brien, for the past fifteen years engineer and sales 
manager for the John F. Allen Company, New York, has resigned 
to go into business for himself. 


The General Electric Company has purchased 155 acres of land 
in St. Louis, Mo., at Birch street and Goodfellow avenue, upon 
which it plans to construct a plant. 


The Interstate Car & Foundry Company, Indianapolis, Ind., has 
been incorporated to take over the business of the Interstate Car 
Company, of that city, under lease. 


H. C. Haight, treasurer and general manager of the American 
Forge & Machine Company, Canton, Ohio, has been elected presi- 
dent, and will be succeeded by H. L. Barnes, 
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George L. Kippenberger, assistant to the vice-president of the 
St. Louis Car Company, St. Louis, Mo., has been promoted to 
vice-president and assistant general manager. 


The Globe Steel Tubes Company, Chicago, has moved its Chi- 
cago office from the Peoples Gas building to Rooms 516 and 517 
Wrigley building, 400 North Michigan avenue. 


The Worthington Pump & Machinery Company, Cincinnati, Ohio, 
has awarded a contract to the H. K. Ferguson Company, Cleve- 
land, Ohic, for a 115 by 140-ft. addition to its plant. 


The Niles-Bement-Pond Company has sold its Pond works at 
Plainfield, N. J., and the tools, formerly built at Plainfield, will in 
future be built at the Niles Tool Works, Hamilton, Ohio. 


The Independent Pneumatic Tool Company, Chicago, has opened 
a branch sales office and service station at 1103 Genesee building, 
Buffalo, N. Y., and has appointed Joseph P. Fletcher manager. 


The name of Harry Vissering & Co., Chicago, has been changed 
to the Viloco Railway Equipment Company, Inc., following the 
sale of the entire interest held by Harry Vissering last February. 


Ray A. Sosscng, manager of gas plants, Air Reduction Sales 
Company, New York,, was elected president of the International 
Acetylene Association, at the recent annual convention in Chicago. 


A. QO. Norton, Inc., Boston, Mass., has opened an office at 2838 
Grand Central ‘Terminal, in charge of H. J. Wilson; and another 
at 421 Chestnut street, Philadelphia, in charge of O. L. Wright. 


The Benney Forge & Tool Works, Allentown, Pa., manufacturer 
of chrome vanadium drop-forged wrenches, has broken ground 
for an addition to its plant. The new building will be 110 ft. by 


200 ft. 


The Massachusetts Mohair Plush Company, Boston, Mass., has 
increased the territory of Midgley & Borrowdale, Chicago, to now 
cover the railroads in the whole western territory, west of Pitts- 
burgh. 


Frank W. Lampton has been appointed sales representative ot 
the Hunt-Spiller Manufacturing Corporation, Boston, Mass., and 
will be located in the southwest territory. Mr. Lampton was born 
at Fort Scott, Kan., in 
1890 and was educated 
in the public schools of 
that town, also in the 
Windsor Business Col- 
lege. He entered the 
employ of the St. Louis- 
San Francisco about 1907 
as a machinist apprentice. 
After serving as a ma- 
chinist on that road for 
about ten years, he be- 
came master mechanic of 
the Arcadia Coal & Min- 
ing Company. In Au- 
gust, 1920, he was ap- 
pointed general foreman 
of the St. Louis & San 
Francisco at Wichita, 
Kan., later being trans- 
ferred to Thayer, Mo. 
In November, 1922, he 
Was appointed general 
foreman of the South Springfield Terminal, from which position 
he resigned to become a representative of the Hunt-Spiller Man- 
ufacturing Corporation. 





Frank W. Lampton 


The Morton Manufacturing Company, Chicago, has purchased 
the property adjacent to its present plant and is planning the 
construction of an addition which will provide 50,000 sq. ft. o/ 
additional shop space. 


The Oneida Machinery Company, Oneida, Tenn., has awarded a 
contract for the construction of a new machine shop to the Austin 
Company, Cleveland, Ohio. The new unit will be a one-story, 
steel frame structure, 75 ft. by 142 ft. 


The Yale & Towne Manufacturing Company, Stamford, Conn.. 
has bought the Miller Lock Company, of Philadelphia, Pa., and 
it is to be operated in the future as the Miller Lock Works of 
the Yale & Towne Manufacturing Company, 
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January, 1926 


George H. Criss ‘has been appointed manager of the H. E. McCoy 
Company, Pittsburgh, Pa., who are sales representatives in western 
Pennsylvania and West Virginia, for The Baker-Raulang Com- 
pany, Cleveland, Ohio, builder of industrial tractors and trucks. 


Many additions are. being made to the plant of the Ludlum Steel 
Company at Watervliet, N. Y. The capacity of the billet grinding 
department has been doubled and a modern exhaust system installed 
for the elimination of the dust incidental to all grinding operations. 


j. N. Walker has been appointed general sales manager of the 
Oxweld Acetylene Company, New York; L. D. Burnett has been 
appointed eastern department sales manager, to succeed Mr. Walker, 
and Z T. Davis, Jr., is now assistant sales manager, eastern de- 
partment. 


Joseph C. McCune, engineer of the Eastern district of the 
Westinghouse Air Brake Company, has been appointed assistant 
directcr of engineering, with headquarters at Wilmerding, Pa. 
Mr. McCune was _ born 
in January, 1890, at Bril- 
liant, Ohio. In 1906 he 
entered Washington and 
Jefferson College. He 
received the first Sibley 
prize for scholarship at 
Cornell and graduated 
from the university in 
1911 with the degree 
of mechanical engineer. 
From July, 1911, to Feb- 
ruary, 1912, he was em- 
ployed by the Cutler- 
Hammer Manufacturing 
Company, Milwaukee, 
Wis., and from the lat- 
ter date until March, 
1913, served with the 
Pittsburgh Railways 
Company. He then be- 
came assistant to the 
chief engineer of the 
Westinghouse Air Brake Company, and in May, 1915, mechanical 
expert, New York office, serving also on the Mexican border with 
the 7th Regiment, New York National Guard. From May, 1917, 
until August, 1919, he was 1st Lieutenant, Engineers of the United 
States Army, ten months of his service being in France. In Sep- 
tember, 1919, he returned to the Westinghouse Air Brake Com- 
pany as a special engineer at Wilmerding; in January, 1920, was 
promoted to assistant to district engineer ; in October, 1920, became 
issistant district engineer, and in January, 1922, was appointed 
district engineer, with headquarters at New York. Mr. McCune 





Joseph C. McCune 


is a junior member of the American Society of Mechanical Engi- 
neers, holding membership also in the Society of Automotive 
I‘ngineers, the Air Brake Association, the Traveling Engineers’ 


Association, etc. 


The Baker R & L Company, Cleveland, Ohio, has changed its 
corporate name to The Baker-Raulang Company. The company 
manufactures electric industrial material handling tractors and 
trucks, under the Baker name, and also closed bodies for automo- 
hiles, under the name of Raulang. 


The Standard Steel Car Company, Pittsburgh, Pa., has pur- 
hased the Siems-Stembel Company, St. Paul, Minn.; there will 
be no changes in personnel. P. <., Stembel, vice-president, will 

in charge of the company’s activities at St. Paul, and will 
present the Standard Steel Car Company. 


H. A. Watkins has been appointed metropolitan district sales 
nanager for the Bridgeport Brass Company, with office in the 
‘ershing Square building, New York City. Mr. Watkins was 
rmerly superintendent of docks at New York City. He served 
s a major of engineers during the late war. 


The Allis-Chalmers Manufacturing Company, Milwaukee, Wis., 
opened a district office at Lima, Peru, in charge of W. G. 
Bolton. C. E. Phillips, representative of the company at Phila- 
lelphia, Pa. has been transferred to Wilkes-Barre, Pa. Mr. 
hillips will be in charge of the Wilkes-Barre office. 


T. D. Owler has been appointed Chicago railway sales representa- 
tive of the Heywood-Wakefield Company, Wakefield, Mass. Mr. 
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Owler has served for some time with Edward Buker, whom: he 
succeeds as Chicago railway sales representative, Mr. Buker having 
resigned to go into business on his own account, effective January i. 


The Charles R. Long, Jr., Company, Louisville, Ky., has pur- 
chased a tract of land at Sixteenth and Hill streets, upon which 
it wili construct a new plant and lacquer plant, to cost $450,000, 
The construction will be started immediately, the first unit to be 
four stories with basement, 70 ft. by 120 ft., and of reinforced 
concrete. 


J. H. Ainsworth, railroad representative of the A. M. Byers 
Company, Pittsburgh, Pa., has been appointed director of railroad 
sales, with headquarters at Pittsburgh, and C. W. Damberg, for- 
merly resident inspector of the New York, New Haven & Hart- 
ford, has been appointed railroad representative, with headquarters 
at New York. 


The Russell-Burdsall-Ward Bolt & Nut Corporation, Rochester, 
N. Y., has awarded a contract for the design and construction of 
a wire mill at its Rock Falls, Ill., plant, to the Austin Company, 
Cleveland, Ohio. The new mill will be a one-story steel frame 
building, 85 by 160 ft. and will contain approximately 80 tons of 
structural steel. 


W. J. Nugent, vice-president and general manager of the Nugent 
Steel Castings Company, Chicago, kas been elected president of 
that company and Prentiss Coonley has been elected vice-president. 
Mr. Nugent entered the employ of the company in 1918 as vice- 
president, which position he held until 1921 when he became vice- 
president and general manager. 


W. E. Hedgcock, assistant vice-president in charge of sales of 
the American Car & Foundry Company, at New York, has been 
elected a vice-president with duties as formerly. Oscar B. Cintas, 
vice-president of the American Car & Foundry Export Company, 
at New York, has been elected also as a vice-president of the 
American Car & Foundry Company. 


Andrew Fletcher, president of the American Locomotive Com- 
pany, died of heart disease on November 29 at his home in New 
York City. Mr. Fletcher came from a long line of shipbuilders 
of Scotch ancestry and 
was born in New York 
City on June 8, 1864. 
He was educated at the 
College of the City of 
New York, later study- 
ing naval architecture 
and marine engineering. 
Among the many impor- 
tant contributions that he 
made to American mariiie 
engine manufacture was 
his production of the first 
three turbine-driven ves- 
sels launched in thie 
United States. The first 
was the Governor Cobb, 
followed by the Yale and 
the Harvard, fast boats 
operating between New 
York and _ Boston. It 
was Mr. Fletcher who 
changed the old side- 
wheel fashion for ferryboats, driving the boats with two pro- 
pellers, one at each end. Later he added a further improvement, 
the double-compound Fletcher engine, which was stipulated as 
necessary by the New York Central when it placed a recent order 
for ferryboats. 

Mr. Fletcher after serving as a director and a member of th 
executive committee of the American ‘Locomotive Company for 
several years, was in December, 1916, elected as president, suc- 
ceeding Waldo H. Marshall. He was also a director in the 
American Car & Foundry Company; American Locomotive Sales 
Corporation, of which he was president; Atlantic Gulf & West 
Indies Steamship Lines; Atlantic Gulf Corporation; Bucyrus Com- 
pany; the Canadian Car & Foundry Company; Consolidated Iron 
Works, of which he was president; B. B. & R. Knight, Inc.; 
Lloyd's Register cf Shipping for the United States; Montreal 
Locomotive Works, Ltd., of which he also was president; the 
Superheater Company: W. & W. Fletcher & Co. (North River 
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Iron Works) ; William Cramp & Sons Ship & Engine Building 
Company; Richmond Locomotive Works, of which he was also 
president; and the North River Derrick Company. He was a 
member of the executive committee of the Atlantic Gulf & West 
Indies Company and a trustee of the American Surety Company. 
He was also a member of the Society of Naval Architects and 
Marine Engineers, American Society of Mechanical Engineers, 
American Society of Naval Engineers and the Institution of En- 
gineers and Shipbuilders, Scotland. 


C. L. Wood, assistant general manager of sales of the Carnegie 
Steel Company, Pittsburgh, Pa., has been appointed general man- 
ager of sales, to succeed William G. Clyde, recently appointed 
president of the company. Samuel R. Hoover has been appointed 
assistant general manager of sales in charge of the bureau of 
bars and hoops, to succeed Mr. Wood. 


William H. Woodin, president of the American Car & Foundry 
Company, has been elected also president of the American Loco- 
motive Company, succeeding Andrew Fletcher, deceased. Mr. 
Woodin has been a direc- 
tor and member of the 
executive committee of 
the American Locomo- 
tive Company for many 
years. He is one of the 
largest individual stock- 
holders of the company, 
in addition to which the 
American Car & Foundry 
Company has also large 
holdings in America Lo- 
comotive Company stock. 
Mr. Woodin was born at 
Berwick, Pa., May 27, 
1868. He received a tech- 
nical education at Colum- 
bia University, School of 
Mines, which he attended 
in the class of 1890. He 
served in the shops of 
the Jackson & Woodin 
Manufacturing Company 
at Berwick, and in 1892 was made general superintendent of that 
plant. In 1895 he was elected vice-president and in 1899 president. 
When the company was taken over by the American Car & Foun- 
dry Company in 1899 he was appointed district manager of the 
Berwick plant. He later became assistant to the first vice-presi- 
dent of the new company, then in 1902 he was made a director 
and assistant to the president, having general direction of the 
company’s affairs under President Frederick H. Eaton, and on 
February 1, 1916, he succeeded to the presidency. As noted above, 
he has also been a director and member of the executive com- 
mittee of the American Locomotive Company. He is chairman 
of the board of the Canadian Car & Foundry Company and a 
director of the American Exchange Securities Corporation, the 
American Beet Sugar Company, the Westinghouse Electric & 
Manufacturing Company, the Montreal Locomotive Works, the 
Westinghouse Electric International Company, the General Motors 
Corporation, the Cuba Company, the Cuba Railroad Company, 
the Compafiia Cubana and the American Ship & Commerce Cor- 
poration. 


Clyde L. Jones has joined the sales force at St. Louis of the 
Reading Iron Company, Reading, Pa. Mr. Jones’ headquarters are 
at 1819 Railway Exchange building, St. Louis, Mo. He has a wide 
experience in the pipe consuming field, having served in a similar 
position with the Interstate Pipe Company, from which company 
he resigned to go to the Reading Iron Company. 





W. H. Woodin 


William V. Griffin, of the Anthony N. Brady estate, and Fred 
Allison, engineer of the Ford Motor Company, were elected direc- 
_ tors at a recent meeting of the board of directors of the American 
Brown, Boveri Electric Corporation, New York. Laurence R. 
Wilder, president of the company, announced that it had taken over 
the Moloney Electrical Company, of St. Louis, Mo., manufacturer 
of transformers. 


L. Wechsler now represents the Canton Foundry & Machine 
Company, Canton, Ohio, as general eastern sales manager of its 
New York City office at 203 East Fifteenth street, for the sale 
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of its alligator shears, portable floor cranes and. industrial turn- 
tables. Mr. Wechsler recently severed his connections as sales 
manager of the New York office of the Falls Hollow Staybolt 
Company, Cuyahoga Falls, Ohio. 


The Oil Jack Company, Inc., New York, manufacturers of the 
Pedersen Oiljak, has appointed Fred D. Sweet manager of the 
middie western territory, with offices in the Wrigley building, 
Chicago, and the Charles M. Hoffman Company, Kansas City, 
Mo., as its representative in the southwestern district. The Oil- 
jak is based on a new application of principles for lifting and is 
available in 10, 6, 3 and 1-ton capacities. 


The Aimerican Brake Beam Manufacturers’ Export Association, 
of West Nyack, N. Y., has filed papers under the export trade act 
(Webb-Pomerene law) with the Federal Trade Commission, for 
the purpose of exporting brake beams and parts pertaining thereto. 
The officers are R. H. Ripley, president; A. C. Moore, vice-presi- 
dent, and F. W. Edmunds, secretary-treasurer. Member companies 
are the American Steel Foundries and the Chicago Railway Equip- 
ment Company, both of Chicago. 


H. E. Anderson, district manager of S. F. Bowser & Co., Inc, 
with headquarters at New York, has been promoted to manager 
of the northeastern division, with headquarters at Albany, N. Y., 
and will be succeeded by E. M. Harshbarger, manager of railroad 
sales, with headquarters at Fort Wayne, Ind. G. J. Komarek, 
chief sales correspondent in the lubrication and filtration division, 
with headquarters at Fort Wayne, Ind., has been promoted to 
district manager, with headquarters at Oklahoma City, Okla. 


Henry D. Carlton, vice-president of Manning, Maxwell & Moore, 
Inc., New York, formerly in charge of the steam specialties depart- 
ment, has now assumed charge also of machine and crane sales. 
Joseph Wainwright, formerly eastern sales manager of the ma- 
chinery department, has been appointed general sales manager of 
the machinery department with jurisdiction over all district offices. 
Thomas S. Stephens has been appointed manager of railroad sales 
of the machinery department and William D. Clarke has been 
appointed general sales manager of the crane department. 


George P. Baldwin, general merchandising manager of the 
General Electric Company, Schenectady, N. Y., has been elected 
a vice-president. He will have charge of activities connected 
with the electrification of 
steam railroads and such 
other duties as may be. 
assigned to him by the 
president. His new head- 
quarters are at 120 
Broadway, New York 
City. Charles E. Patter- 
son,  vicespresident in 
charge of finance since 
1920, is now vice-presi- 
dent in charge of all 
merchandising activities 
of the company, includ- 
ing the supervision of 
company supply houses. 
He will have his head- 
quarters at Bridgeport, 
Conn. The accounting 
department _— responsibili- 
ties of Mr. Patterson 
have been assumed by the 
controller, S. L. White- 
stone. Henry C. Houck, assistant general merchandise manager, 
has been appointed manager of the merchandise department of. the 
3ridgeport works. George P. Baldwin was born in San Francisco, 
Cal., on January 22, 1874. He graduated from Leland Stanford 
University in 1296 with the A.B. degree. The following year he 
entered the employ of the Stanley Electric Manufacturing Com- 
pany, which in 1903 was bought by the General Electric Company. 
At that time, Mr. Baldwin became vice-president of the Blaisdell 
Company of Los Angeles, where he remained until March 16, 1910, 
when he was made manager of the Pittsburgh office of the General 
Electric Company. On December 16, 1915, he was made manager 
of the Atlantic district, with headquarters at Philadelphia, Pa. 
When the merchandising department was created in 1923, he was 
made its first manager. 





George P. Baldwin 
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Trade Publications 











AiR COMPRESSORS.—Duplex single stage and two-stage cross- 
compound air compressors, Class DB and DE, are described and 
illustrated in a 16-page bulletin, Form No. 126, which has been 
issued by the Pennsylvania Pump & Compressor Company, 
Easton, Pa. 


WELDING SUPPLIES.—The Lincoln Electric Company, Cleveland, 
Ohio, has issued a new catalogue dealing with welding supplies, 
including cables, glass, shields, welding electrodes, aprons, gloves, 
brushes, and other accessories needed for repair, structural or 
production jobs. 


SPLICES AND TAPES.—“Splices and Tapes for Rubber Insulated 
Wires” is the title of a 16-page booklet issued by the Okonite 
Company, Passaic, N. J. The importance of a perfect splice; the 
important properties of tape; how to recognize these properties 
and how to make a perfect splice are the features described in 
this booklet. 


ScREW MACHINES.—Specifications for plain, wire feed and auto- 
matic screw machines, attachments and tools are given in catalogue 
No. 24G issued by the Brown & Sharpe Manufacturing Company, 
Providence, R. I. The catalogue contains 140 illustrated pages 
and briefly outlines the development of the screw machine, also 
the manufacturing methods of the Brown & Sharpe Company. 


ENGINEERING ACHIEVEMENTS.—Manuscript No. A-02458, de- 
scriptive of its engineering achievements for the year 1925, has 
been issued by the Westinghouse Electric & Manufacturing Com- 
pany, East Pittsburgh, Pa. The developments cover equipment 
for the generation and distribution of power; steam turbines, 
condensers and stokers; heavy railway traction; radio, and 
miscellaneous athievements, 


STEAM TURBINES.—Steam turbines rated at 500, 600 and 750 kw. 
are described in Bulletin GEA-235 issued by the General Electric 
Company, Schenectady, N. Y. The general principles and advan- 
tages of steam turbines are discussed, and section and steam path 
diagrams shown. The tyne D-54 turbine for the driving of cen- 
trifugal pumps, blowers and other classes of mechanical drive, is 
described in Bulletin GEA-197. 


STEAM CONNECTIONS.—The Gold Car Heating & Lighting Com- 
pany, Brooklyn, N. Y., has issued Bulletin No. 30 covering its 
2-in. steam connections for the removal of the 1%4-in. choke from 
between cars, giving a full 2-in. flow from the locomotive to rear 
end of train, including end valve, hose and fittings and steam hose 
coupler, which coupler, although of 2-in. size, will couple and 
lock with the 1%4-in. couplers now in use, increasing the weight 
f the coupler but 14 oz. 


MATERIALS HANDLING.—The Westinghouse Electric & Mfg. 
Company, East Pittsburgh, Pa., has issued Circular 7378 showing 
the results to be obtained in the various industries through the use 
of electrically-driven machinery for the handling of materials. 
Information and data: covering the principal groups of materials 
handling machines and a description of the electrical devices de- 
veloped by the Westinghouse Company for materials handling 
equipment, are contained in the circular. 


INDUSTRIAL CONTROL CATALOGUE.—An industrial control catalogue 
»f 160 pages has been issued by the General Electric Company, 
Schenectady, N. Y., furnishing information on its representative 
lines of industrial control and including a reprint of the industrial 
control section of its general catalogue; instructive matter on the 
care and operation of control devices; wiring diagrams of some 
standard controllers, push buttons and other accessories; reference 
ables; lists of publications, and other useful information. 


“CONCENTRATION IN BOILERS.”—This is the title of a 28-page 
ulletin, covering the methods and procedure in oil burner testing 
vherever the burners are fired under boilers or in warm air heat- 
ng plants, which has just been issued by the American Oil Burner 
\ssociation, New York. The bulletin discusses such theoretical 
onsiderations as are needed for the practical application of the 
iethods and procedure given, which apply for both industrial and 
omestic burners. One of the principal purposes of preparing 
ie bulletin was to provide under one cover all the important 
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tables and formulas needed in ‘testing burners, thus eliminating 
the usual annoyance and loss of time due to having to use a 
number of handbooks or references, 


PATENTS.—The third edition of “Patents, Law and Practice” 
has been issued by Richards & Geier, patent and trade-mark 
attorneys, 277 Broadway, New York, and is available to manu- 
facturers and those generally interested in the subject of inven- 
tions and their proper and adequate protection. Both United 
States and foreign patents are covered, information being given 
as to who may obtain patents, what may be patented, how to apply 
for a patent, the procedure followed in the patent office, inter- 
ferences, reissues, appeals, infringements, etc. The charges for 
various services in connection with the preparation ‘of the patent 
are given in schedule form. 


GENERAL ELECTRIC Propucts.—Catalogue 6001B, superseding all 
previous catalogues issued by the company, with the exception of 
those dealing with railway, mine and industrial supplies and mer- 
chandise products, is being distributed by the General Electric 
Company, Schenectady, N. Y. The book contains more than 1,100 
pages and is thumb-indexed into sixteen sections as follows: 
Generation, wire and cable, distribution transformers, arresters, 
voltage regulators, switchboards and accessories, meters, instru- 
ments, motors, motor applications, industrial heating, miscellane- 
ous and indexes. In the indexes products are classified both by 
subjects and by catalogue numbers. 


BoILeR TUBES.—The first half of Catalogue BT, issued by the 
Bethlehem Steel Company, Bethlehem, Pa., describes and illus- 
trates the old-fashioned hand knobbling process for making pure 
charcoal iron for boiler tubes and gives a brief history of iron 
making and its connection with charcoal iron boiler tubes. The 
second half of the catalogue is devoted to the testing, inspection, 
weights and list prices of Bethlehem charcoal tubes, and covers 
the specifications for lap welded charcoal iron boiler tubes as 
issued by the American Society for Testing Materials, the Ameri- 
can Society of Mechanical Engineers, and the American Railway 
Association, also the general rules and regulations prescribed by 
the Board of Supervising Inspectors. 


SMALL TooLs.—The Greenfield Tap & Die Corporation, Green- 
field, Mass., has issued Small Tools catalogue No. 49, superseding 
catalogues Nos. 46A, 46A-2 and all others formerly issued under 
the names of Wells Brothers Company, Wiley & Russell Mfg. 
Company, F. E. Wells & Sons Company, A. J. Smart Mfg. Com- 
pany and the Lincoln Twist Drill Company. Taps and dies, screw 
plates, twist drills, reamers, screw slotting cutters, gages, pipe tools 
and holt threading machines are listed in this catalogue, a thumb 
index providing easy reference to the individual tools. The gages 
and bolt and pipe threading machines are listed for the first time in 
this catalogue of 384 pages. The special method of packing screw 
plates for domestic trade is also described. 


“COMPARISON OF DIESEL ENGINE PRINCIPLES.”—This is the title 
of Bulletin No. 1020 recently issued by Fairbanks; Morse & Co., 
Chicago. The bulletin is a clear, non-technical exposition of the 
various principles of operation on which Diesel engines have been 
developed, in which is set forth the reasons why this company has 
adopted the two-stroke cycle, airless fuel injection principle in its 
stationary and marine Diesel engines. In addition to the discussion 
of the advantages of the two-cycle principle and the airless fuel 
injection, the bulletin explains the two-stage process of combustion 
incorporated in Fairbanks-Morse engines, the fuel economy, factors 
affecting heat dissipation and the speed control and regulation of 
these engines. The bulletin is thoroughly illustrated with both 
photographs and diagrams. 


INSTRUCTION BOOK ON INTERNAL GRINDING.—The Micro Machine 
Company, Bettendorf, Ia., has recently issued a simple, concise 
manual of instructions covering the operation and care of the 
Micro internal grinder, together with general information on the 
art of internal grinding. This book is written to assist pur- 
chasers of the Micro internal grinder in obtaining the best results 
from their machines. The book is carefully prepared and com- 
prehensive in character, being divided in general into three sec- 
tions on grinding wheels, general operating instructions, and 
locomotive air compressor grinding. Important. tables are in- 
cluded to assist in the selection of the proper grinding wheels 
for cast iron, hardened steel and soft steel grinding. Complete 
instructions are also included regarding correct speeds and the 
arrangement of the machine for wet grinding. An important page 
of “Micro Don’ts” is included in the back part of the book. 










































































Personal Mention 








General 


F. P. PFAHLER has been appointed assistant to the chief of motive 
power and equipment of the Seaboard Air Line, with headquarters 
at Savannah, Ga., a newly created position. 


Master Mechanics and Road Foremen 


J. H. Weser has been promoted to assistant road foreman of 
engines, of the Seaboard Air Line, with headquarters at Tampa, 
Fla. 


R. L. Kirkianp has been promoted to assistant road foreman of 
engines of the Seaboard Air Line, with headquarters at Tampa, 


Fila, 


E. R. Dowpy has been appointed assistant master mechanic of 
the Chesapeake & Ohio, with headquarters at the Fulton shops, 
Richmond, Va. 


H. Y. Harris has been appointed master mechanic of the Sea- 
board Air Line, the Tampa & Gulf Coast and the Tampa North- 
ern, with headquarters at Tampa, Fla. 


Harvey J. McCracken, whose appointment as master mechanic 
of the Stockton division of the Southern Pacific, at Tracy, Cal., 
was announced in the December issue of the Railway Mechanical 
Engineer, was born on 
October 24, 1873, at 
Thornton, Cook Co., IIl. 
He attended the public 
schools of Thornton and 
Auburn Park, IIl., enter- 
ing the service of the Belt 
Railway of Chicago on 
October 19, 1891, and 
serving four years ap- 
prenticeship and five years 
as boilermaker with that 
company. In November, 
1900, he entered the serv- 
ice of the Southern Pa- 
cific as a boilermaker at 
Sacramento, Cal., and in 
January, 1904, was trans- 
ferred to Portland, Ore., 
as foreman _ boilermaker 
of the Portland division. 
In March, 1912, he was 
appointed district boiler 
inspector of the Northern District, with headquarters at Port- 
land. In February, 1914, the Northern and Central districts of 
the Southern Pacific were consolidated, and Mr. McCracken con- 
tinued as district inspector of the consolidated territory, compris- 
ing six northern divisions. In April, 1925, he was appointed 
assistant master mechanic of the Western division, with head- 
quarters at West Oakland, Cal., where he remained until his 
appointment as master mechanic of the Stockton division, 





H. J. McCracken 


H. M. Acin has been appointed road foreman of engines of the 
Seaboard Air Line, the Tampa & Gulf Coast and the Tampa 
Northern with headquarters at Waldo, Fla. 


R. R. Harrfs has been appointed road foreman of engines of 
the Seaboard Air Line, the Tampa & Gulf Coast and the Tampa 
Northern, with headquarters at Tampa, Fla. 


C. E. Puort, road foreman of engines of the Chicago, Burlington 
& Quincy, at Centralia, Ill., has been promoted to general round- 
house foreman, with headquarters at Burlington, Iowa. 


W. L. LonestretH, assistant road foreman of engines of the 
Panhandle division of the Pennsylvania, with headquarters at 
Columbus, O., has been transferred to the Eastern division, with 
headquarters at Pittsburgh, Pa. 


A., B. Forp, general master mechanic of the Central district 
of the Great Northern, with headquarters at Great Falls, Mont. 
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has been transferred to the Lake and Eastern districts, with 
headquarters at Duluth, Minn., succeeding T. E. Cannon, who 
has retired. 


Shop and Enginehouse 


MicHAEL BraANcH has been appointed tool supervisor of the 
Chesapeake & Ohio, with headquarters at Huntington, W. Va. 


A. B. CHAPMAN has been appointed supervisor of welding of 
the Chesapeake & Ohio, with headquarters at Huntington, W. Va. 


R. G. Fietps has been promoted to assistant night roundhouse 
foreman of the Finley shops of the Southern, with headquarters 
at Birmingham, Ala. 

C. T. Bryant, gang foreman of the Huntington shops of the 
Chesapeake & Ohio, has been promoted to general foreman, with 
headquarters at Peru, Ind. 


F. B. Downey, general foreman of the Chesapeake & Ohio at 
Covington, Ky., has been promoted to general foreman of the 
Huntington, W. Va., shops. 

JamMEs M. Ptaskitt, mechanical engineer, Finley shops, South- 
ern, Birmingham, Ala., has been appointed night enginehouse 
foreman, with headquarters at Finley. 

F. L. Brower has been promoted to assistant roundhouse fore- 
man of the Finley shops of the Southern, with headquarters at 
Birmingham, Ala., succeeding R. G. Fields. 


W. R. REIMAN, night roundhouse foreman of the Chicago & 
Northwestern at Chicago, has been promoted to general round- 
house foreman, with headquarters at Clinton, Iowa. 


Harry F. Martyr, roundhouse foreman of the Kansas City 
Terminal, has been appointed general foreman, with headquarters 
at Kansas City, Mo. Mr. Martyr began his railroad career on 
the London & Northwestern, England, in 1890, coming to America 
in September, 1897, and entering the service of the Missouri 
Pacific at St. Louis. Later he was employed by the Lima Loco- 
motive Works and the Standard Oil Company. Returning to 
railroad work, he served successively as a machinist, machine shop 
foreman, roundhouse foreman and general foreman of the Frisco 
System. In 1907, he became general foreman of the Detroit, 
Toledo & Ironton at Jackson, Ohio, and in 1911, entered the serv- 
ice of the Rock Island, his last position on that road being general 
foreman of the locomotive shops at Horton, Kan. In September, 
1919, Mr. Martyr was appointed master mechanic of the St. Louis 
& Hannibal at Hannibal, Mo., and was later employed by the 
Crandall Packing Company. In February, 1923, he became round- 
house foreman of the Kansas City Terminal. Mr. Martyr is a 
charter member of the Railway General koremen’s Association, 
of which organization he has served as treasurer. 


Purchasing and Stores 
F. C. NEwMAN has been appointed storekeeper of the Southern, 
with headquarters at Hayne, S. C. 
J. H. Situ, storekeeper of the Southern at Hayne, 5S. C., has 
been appointed division storekeeper, with headquarters at Atlanta, 
Ga., succeeding G. A. Blackwell, deceased. 
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New firebox is installed in record time at the Burnham shops 
of the D. & R. G. W. 
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